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(54) Title: RBI GENE INDUCED PROTEIN (RB1CC1) AND GENE 
S (54)I6^(D*^: RB1»fi?-R95aS (RB1 CC1) Jttfitffi* 

^5 (57) Abstract: It is intended to search for and provide a novel gene participating in multiple tolerance in cancer and its protein. It 
= is also intended to clarify the functions of the gene and the protein and to provide a method of examining the gene and an antibody 
== against the protein. It is further intended to provide a method of examining and diagnosing cancer by using the above gene and 

antibody. Thus, a novel protein (RB1CC1) or a polypeptide, which occurs in the nucleus of a human or animal cell and has a 

transcriptional function and/or a function of inducing the expression of retinoblastoma- 1 gene (RBI gene) or its gene product, and 
its gene are found out Then the amino acid sequence and the cDNA sequence thereof are determined and the gene is amplified 
and detected with the use of primers hybridizable with the novel gene. Thus, the expression, mutation, etc. of the novel gene are 
^3 examined and the relationship thereof with the proliferation of cancer cells is found out, thereby examining cancer. An antibody 
against the novel protein is prepared and the novel protein is detected by using the antibody. Thus, the relationship between the novel 
^ protein and the proliferation of cancer cells is found out, thereby examining cancer. 

r< (57) sift: m\z^if^^Mm^izm^Lxi^mm»B^Rxs^(Dm^n<o^m ■ iittu *ti?>i&B*Rif*<D 

C x. mo&&&m7j&£m&'?z>tcti>i~* tbxitmtocomffonmzft&L. tK¥B?«Mi;/xttuf^7 
2xh-7-iae? (RBiise*) *iM**a>jte***a)»a*«»L3««iiB**t-4«fa»a« (rbiccd 

> £<&fi8>i£jittL«<Dg!S£mv j&«s&H(3*rratrit*£iBSu tKmz*z>mmm&&<D&mz& y . mm 
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m *H # 

RBlit^ft^&Jt (RB1CC1) RTimfc* 

5 aw^if 

RB1CC1) ^Mi-5t>©T'fc§o £b^f£b<te, ff^SSK^T^/ 

10 -rzmm (err rbicci ate-^K iii^ftsit^^^^ 
—~i"!nsMz.\K&m. ^#y-<^^K*b< r±»«»^^i-*»tt 

0t3fiSA.fflo»«cfc»tttt"eft>*^3ii»tt (mdr) nmmm*mm\zz 

20 *tV^5 0 MDR ©ffcBri3H«fc"CW:fcV ,k 2 S N V^<o^Wittt MDR 
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^ :rbi i^^) <D&®,zmm b 5 SK*tf # y ^ff- k (ff 

IS0f RB1CC1) fcftffci- a *fc**9§©»]<0*«tt* 
*»W<oBiJ©««W:x*faaEeKRBlCCi £i3fctf># y K^Mi~S 

ffl uTtfm^ eff rbicci otts^i^ia^j • • mmm<ox 

smash* (mdr) ©f&sfcfc^sBUsm&to&iiifc^*- t-c*fcs P 

^it^ : RBiat^) <D&m.%mm 
b^asw^oseaxt^^y^^K (rbiccis&«) xraei 

20 ©T$ ^Mya©^»Xtt-tt*=-K"t-S*» RBICCI it^ 

25 r. ttT, *lfiltXtt*^^K (RB1CC1SSS) k 
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<5 o 

mmm&:<vfr#>. *%&m%-z>iz. u-2 os 'wmmmmt mdr£mh* 

20 Set; ( 1 ) @B#|ig<Z>iB#J#-J§-l miBttOT 5 / »EWT?S% £ # P 
^ttS^U^KXttlfifs (4) RtflffilB (1) frb (3) 
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!H«^y^f Kxrisest; (i) ffiam* 2 mis*© 

T 5 /«E?U"T?7j* 3 ft**!* ^7*^- KXfiMSSs (2)H&flB©#y 

(4) RtflltrlB (1) (3) ©#U^f KXfiS65t075yS 

io feSVNfiH^^a%#i-5^y-<^ KXttSSK. 

4, _hie i~3 fcmmotfv Kxttseicsr^ — v~rzmmx.iz 
&wt<Di&mz. ioT^m^tba^y ^r/^ k^_li2 i~3ia«t^>^y ^ 

im^'f/D ^i? — ^-t-aiE^J^Oia^l!##5~l 3 2^|E* 
25 O^^^^-f -v— „ 
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i4, _tiai 2x»i 3u:ib«©** y -^^i/^-^T'^^ y 

15 /Xtt RBI 3»fi^©»5l*»UIH-5«««Sria*t>b<«:*»-**Sfl5 

i 6, JrlB4~6(Dv^i :s tL^l«^cla«^^^i=t : a5:#fflbT^^^ 

17, Jifa 1 ~ 3 \Z.&m<DtfV KXttSSK, _hl54~ 6 ©V>1" 

-LIB 1 0 fciBfcoWlfc^'f > JtlBl 1 tc|B«0^tfr. X 
f*±!2 1 4-1 6 0VN-m^l«^|B«0^'»0 5*>H 4>fc< th^ 

25 is, -hiai ~3 jziia^o^y^^^ vju*m&n<o&m>x&?£mz.w 
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5 2 0, _L!B1 l fcfBftotrLttSrJBV^r: t^mWitir^, _hlB 1 - 3 \z. 

%eM'<oi$}) FjLtem&nv&ujife— §p<e>3s^ muu, up, x 

2 1 % .LIB 1 0 ^IB^^^^^7^^ — £>4>ft < £ hffltifaO 1 oSrffl 
l^TJLfB 1 — 3 fc!Btt©#y KXttgeKSra-KtSi^S: 

-T S_hf2 1 8 Xtt 1 9 ^ IBS Sco 

2 2. gWHWa-e^^^^ h — ^*^ (RBI Jte^) gtV^-fc 

oat^s* (rbis&k) (D^xn— n<D&^ mm. up, ^> 
8~2i izmmvjffeo 

2 3.##J!M*feitfc^s (MDRl»fc^)<£lfcVM«<D^^^(MDRl 

iei:p«fiS) ©^§pxfi— suo^smx Jtaiu «sk Mm, xm 

20 2 2}^E«©m 

^^Sr^fi-TS n t Srjfc^fcHirS r. -4: *r«F»fci-S±IB 18-23 

25 2 6. _b|ai 8-2 5 ^IB«^^^^V^5^S^i(f^S.TJ ? = ^ ^^ ho 
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jdiHii, fc b RBicciit^T-i mdri m^(Dmm.(Dm^m-< 

i2@li, t h RB1CC1 gBRtfS&tefiMSbTl^S - £ Sr^-T?^* 
msmft. Rblccl ®6Sfra s &te#£LTV^£fc«r:*H-*^ 

io ^5mit^mmh^y^^^>^MK^^m^mmt rbicci3H£ 

i6 0tt, #«*#Blfilzi*3Jt5 RBlCCl3tfc^<Z>3§3?.£ RBI at^^ 

15 m7mt±. k h#«Bi#fc*J^« RBlCCHte-T-«>3Bat RBlit^c 

^8®«, ^^^#M^^*5it^> RB1CC1 1lL&*<D&m>b RBI it 

*9Btt, RB1CC1 at^^A^i 5 RBI Jte^ma^SrW^ 
20 RT-PCRj£%©m^^cltl^"efeS„ 

mi out RBI ifte j ?^**-*~IH«©te^i&tefc:Rl£i- 

rbicci ate-^fi^^amsrW^^^^Bi^fcSo 

111 0tt % #S©J|[3Si49L*^33»t5 RBlCClitte^o— %*<D^ 
25 $1 2EIte N IfttlLit^itS RB1CC1 itte^ O^M&P^fc 

rt-pcr m#> <d <d m-m t ikfc^mnmvr&M © en? & s . 
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mi saa, jg38i*?L«^33rta rbicci§6«£ RBiiei©^ 

mi 40tt, W38ttfL*K:*3»t5 RBlCClg£ff £ RBl®eK<Dfg 
5 Ml 5Htt* %£&fmM<D RB1CC1 t s Ki-67 RBI <b <£>fBM£r^ 

38 W & Utii- 3 fc <z> ft & ©?^^g 
(ff^S&SRBlCCl) 
10 ^KJ2i*5V>Tli^$^S^S^mRBlCCl fca- Kt5»*tts 
U-2 OS MDR ^fl^3NeJia<^^^J^ ^l§m^tbTV>S 

ate^ &tfestu wm& • 5 ~ 3 7i:?B*os»7 p 9'f^sr 

fl^T, U-2 OSmRNA^ftSt *r©*££ffi?!I.Rtm$r& 
cDNAASra — Ki"5T 5 /ifeiB^JSr«:5£Ux %xM*£T ^ /SUB 

ftieS RB1CC1 <£> cDNA 6.6-kb 4782 J* * Utf- 

^KC^/yy-f^^^^WA (ORF) Sr-g"^, ^* 180kDa 

t hff^.®e«RBicci «3 ^-fe ^f-^tfcJs^^^^^E^ittffiC y 

« RB1CC1 f4 DNA ^te^»IBSr«PO *tfc. 

(^**§f£l^6fCRblccl) 
25 ^?^j&l*0<£> mRNA &mM\Z LTlflM^ IE 5 3 — 8 3 fclB 
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S Rblccl Sr a — K"t*S cDNA Yi 6518bp (Dm^X'th 15 ^ 1588 T ^ J Wt 
=r— KLTV^S 4764bp <DOr—-?l>'V — 7*>f 2^:7 A (ORF) & 
3$oTV>fc 0 !7*&f£IS&SC Rblccl ©Jtfe^ttt hif^S^K 
RB1CC1 m&^b 89%©*BRtt*«roTV>;fc. -7 »7 * $r8ig G H 
5 Rblccl t> t b i: |SJ*= ^ir ^J^^^^/HE^JIflft (Pv 5 ^- 
:/n " ^-7)^ — V- y v^IB^iJ : KPRKk P^V^^y^^f- 

Rblccl % DNAJg^te^«ffiSr«po:i t^*«*tLfc. 

io (*f&s e«&t«tfc^p©»tB) 

MDR ^*3tt5^PJO RB1CC1 jtfc^^fiJSrf^Sfctf)^ 
liaU-2 OS Ms MDB.{Z^mVtcmm (U-2 OS/DX580) £ MDR1 it 
U-2 OS (U-2/DOX035) KM It K^r 5> 

(doxorubicin) *Q.3«r Lfcii^tf) RB1CC1 *t<l£^tf>3§?i.$:tti& bfc £ 

15 r 6. mmmv-2osmmtm^mA^^h^—^m^ (u-2/Neo8) 

^*5V^T> K^y;vt*vy (doxorubicin) ft: BB1CC1 &fc I P<D2&&$: 
-fl£T£-£\ «ei&5E^fHWUfc. WiWl^ MDR « H Lfc$lfl£^ £51^ 
TttK^y^W (doxorubicin) RB1CC1 fcte-^aS^W* 

20 i-53»Blia-e«: RB1CC1 3tte^©^m£ii3TO£-tfrfc 0 ~ frb b <D*fflfl£-Cte 
RB1CC1 it^T-^^mi: RBI at&^tf>3§ma s *BBSUs PiiH£^<D3§gL 
r. n 6> (D $B tf> it Jit £ f# & $ i*r o 

#3i§ m <D RB 1 C C 1 at 1 RB 1 it =f- <V HI m O M « Sr W 5 #> £ „ 
U-2 OS t h'WmmMti&CD 5U<D MDR^O^fcfci: 24m<DK MfigFftB 
25 J& (lOiOf^lg, 4 5®<£>JHjB. 7i©M> 3«©JliL?£#) T'^Mit 
fc^-V&m.&m^frb n ^^T<^^aJ!ST«RBlCCiatfe^C»^m»RBl 
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rbicci ate^ t rbi m&^fDmm^muteftM*^ ^fro 

K562 mifck — # y Y (Jurkat) M^&V^T^Iiiej?© 
RBICCI mfc^fDW-teVt^m* RBI ite^m^rii^$^fc 0 MDR1 

5 mfc^<v&nte^frb(Dmfox*nmmx«%ts;fr^ti 0 rbicci mfc^v 
mm* rbi m^B^^yn^-^-cDm^m^hmwivtio rbicci it 

fc^-(omX\-± RBI itfe^-^^n^- — ^fijm^ttSrolCT RBI itfc 

ff^s rbicci ©7?y mmm^<Dmmj£&x.vi*:(Dmm^* 

10 -^£>.;£3§PJ!© RBICCI 5t^5^{^^ J F l ^ , ra^*:S^iioTE^^V^{i^ 
RBI jtte^m^^^S^ia^^fcS^te^ifcSo fc 
f&tF^ RBI ia^^^^n^E-— Sfl^JoflW^fe Spl ^ 

ATF <D<fc 5 ^#^^^H^^# ; &-t-2>-sititi^^$ti,TVN^^ N RBI 
it^lSm^ff^J^i-^^H^f*^ b*L-CV>fcV^ 80%© t 

15 m^&^xte rbi it^^ss^^-r^^^^^^^^^w^ 1 - 
. rbi m.fc z F-<Dffl'0^m&&< (DA<Dmizmmt£®tm$: l-cv^ 0 

if.^m<D^ hRZP-? 1 ? RBICCI it^^f*^ 1 ^^"t~«t Muth 
74kb, -^^^T'^ 57kb ^±Oft$ Irf tTV^5 2 4(0^3^ 

f84~i32 fcmMW^yJ &m^XWbfrfc bfco roitfe^ 

(D^fe#:_h0^^i%P-<fci: d5 N t h -CttfB 8 %£&&±<D 8qll.2 
^ v^t'ttllM® 1A2-4 fcl#3EbTV>5 n ofc„ 
(^1) 
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*mw<D rbicci jte-^osa^tfem-rsfcib^^ 35 m<om&&% 

iS^&Iilt cDNA &m^X RBICCI mfe^&MVr L-fc£ r 5. 7 

tra^/u— 3^r^*3tas^t>HT*5 9 > g^&ftif&sem rbicci 

2M^IHfli (MMK3 £ 6) H: ©St S:atfe -^JcfeV^Tlft SCO 
^ a &^#:0>ft B ,SeW-*fc&l*o RB1CC1 il^^^bf* 
10 WbA^Hf^ftS^fclfSief RBICCI &mt>tl%^h& s f'M£ti 
%> 0 MMK6T 4 f4^^y>3-2 4 (* ^ U*-^- K» 534-5322) b^*c 



15 



20 



25 



mum) 
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y>9-23 1757-5187) T? © tfe »t If *> * s *> t) x =» K 

^ 4 t 411 -e^rtb^tt^ 1/— f * LTV^fc 0 MMK3 Id&l^Tte, 

x^yy3-24 ^ K N 535-5324) ix^yys - 1 1 (3* 

t^ar^y^ 849-2109) x<Dm-r&%&-bx> , 4 -e©n- 

5 ih^jgr. 9 „ ##*e{±=a 109 U 122 

r $ sm<Dm)im&*mbfrzitg&\ztevx^fz 0 mun<D<ys a dna 
© pcr xn^n^n(Dm^m^mm^Mj^ir^mwi^±0.miimm^ 

10 RB1CC1 tfitiim £ tlT,^ IT RBI ggS^ MMK6 -vnxta LT^ 19 „ 
MMK3 T?f±te{fcte«4>LTV^„ £ t Ifefeffc© RBI n— jtj*X<D 

^ (MMK12 i: 29) t?«:*f^S 6® RB1CC1 i: RBI §S JC^Pl^ 
#£LTWc„ £ttRBlCC13tte^©^EH4{«MteRBl*tte 
15 ^©^Sm&^F+SH-U RBlit^^S§©M#^^^{EiSb N ^UTi 

5M©M©fL*5 (MMK1 N 15 N 3U 38 2fct* 40) ^fcV>Tt>> 4$1ig£r 
^fc^V^^SSSSr^i-S RB1CC1 Jte^rt^^Sttt^^^tftW 
Lfco itufeO^Stt^T^^ngJ^fr-C&o/tiJS. RBlCCl n— 
20 t©^7ng^tt©|^#6 9 , "T^T©^ — RB1CC1 

6 w ir^^^^ttfco rftk^fci&v^ RBI Mfif?©^m^ RBlCCl 
atfe-^i: RBI S-fe-?-©^^^^ v*^ — ^ (MMK12 £ 29) KlJfcBfLT 
W 6>^JC«^ LTV^fCo w*LP>©5 0!l (MMK1> 15. 31. 38 $.tJ* 40) 
25 T?f±RBl d— X XX<D^T vm&&<Dm&nm& totlftfr-ztz. 

*mwz> rbicci &fc*<D**m&^femknwLi&(Dm±KmTg^ 
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tf<E>£r*H® 6® RB1CC1 «r^i-5 RB1CC1 atfc^&tt&^J^ 
SR* fe^fco ^tbbO^cD 2^iJfiRBlCCl jt^F^^-CO^^^^^t 3 

5 fcofc 0 7^T^j|iei RB1CC1 tttfcffi"?#fcl^. RB1CC1 
at^ J f■(D^^^^V^^T'«®&K^^m$tb-CV^fCoRBlSeM«RBl 

ff^Se^RBlCCl ttRBUl^oSS^SriiiB***^^^*!!*^ 
10 T*3^),?LS^*5V^TRBlCClit^•7-fi)it0«Jf , JH^-^ L-C«V^V^„ 
^LX, RBlCCiat^^Sflr-^^tt, RBI atfc^OlSmiST&k 

Jhi&tDj; 5 I- RBlCCiat^^t^SeHo^m^ RBHtte^OSSm 
i:tBMU"CV^S^.i:^b> #3§BJ!<£> RB1CC1 M^R^m fcfC1£S& 

is rbi i^ro^xiiies©mi^w^2t5^tia 

£ hlz.&mffi&fcte* (MDRl) Xf4SeKi:lft^^**tft3Sc^«t 

20 

KxttifiK^ ^©sa^mo@B^i## i x» 2 y k<*> 
25 tp^-ia^JSrWi" ; 5^y Ka>e>3!&£*t5o •e^ai^^^s^y ^ 

^Kttx ia^J^oifl^J#-§-iXf*2^^i-7Ky-<7 p ^Ki:. $f^b< 
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l*m 70%£*_fcu i^tKUD 80%£A _h, £ h KlRiZ b < \±m 90% 

K&KBimfe*xnBBim&K<Dmm&ifeMizi,xn ? r t&x% s 0 

£t>$j8~10^£A_L, £ L< ft < £t>^ 11-15 j@£Ui<Z> 

T^y^M^tiST^/^j^b^^ ^^^^^^^ y-.~:/ 

15 r<D<t M-#5t£ftfctf y^^K&^irKibT, RBI it ^ 

^X^RBlseS^^m^r^i-r^^ ir^J: 19. 1 &VNLiM®<7)T 5: 

fc5 A ^JfcteS 9. #IxJ£Ulmer <£>&^ (Science, 

20 219:666,1983) ^J/B^ 5 r £ & \HM 5 a ££>Kl. ZtlbmmXZ Z> 

*mw<Dtfv-<7^ ^*te>g#:T% ff^semRBicci ©ats 

25 KXteSSJCte, ff&^emRBlCCl <D$Sfig£fii<J#PL 5 Mb1^#>> #!J;t 
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cm) 

15 ^(Dil^Lfc^KIB^JSrW L^orn- K^JWSSE aft 

10 RB1CC1 ^^-rs^ir^^^Wi-S^BISr^^i-So #ifei: tt 
DNA Srft^^mi: 5 TDNA M) y^^y h^^TtvN^^ 
y y-T X-fS DNAj i ft, i ^^^KD^fe-C^J^lH Molecular Cloning: 
A laboratory Manual (Cold Spring Harbor Laboratory Press, 1989) 

15 ^#TTvNy^y^yXf5j M&tf, 6 X SSC, 0.5%SDS& 

50%^^AT^ Kotl'fT 42 0 C^TABffl.Ufc^ N 0.1 X SSC, 
0.5%SDS (DmWitpX- 68X;KTmft-t%£kft~eh{&t£t LTR§t£(D'> 

£4>&< i5~2o ^^±^ia^j^6 ) ^6^ia^js.t) ? ^+s«^^ 

25 iSttlfliei RB1CC1 lCJiftSJift:i©^tt^llit LT51SIJ 
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(Nature, 179, 160—161, 1957) . 

5 Y) N rfrbbSr^— Ki-5at-ec-=F*©«»x Xfi mRNA tfeffl©*:*©:^ 



10 
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U K^ilffitts RBI it-fs^^ttXte DNA$f 

5 

mum e sc rb ice i r uzz <d * *m <s> m jbo 

^Jfe^bOff^SeK RB1CC1 &t^<£ft^«>e>&3tf ^ 
K^IUilX^sff^S&^RBlCCl ^1-5&#£<Pl£'£H4£if^' bT. 

te. #5f§ <7) if 61 RB ICC 1 & tJ* ^ <D * 5t€#J ^ b & 5 *K y ^ 

#k <£ 9 0£ u< M>&< i: & 8~io<@<dt ^ /^-efl|j&£*L6 0 

20 fc^HfTOS. ttffr±. A«*«lK:«f»«eKRBlCCl}ttf* 
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«s0>J^$HSo %L&-tZ>W}iyab Ltft ?yK ^ M 

ajf y * ^/HftffcXfi^/ ^ * — -TfrfoW. J3\ E&aMSWa* b ft * 
IfjISgK RBICCI fc*fr£U *<P«tt«rfH»*rfB"T?&?K IflSSS 
10 RB1CC1 i: RBI 3tte^XteSe®^3&m©MP£^*-fT 5 -t^f 
#<5„ RBlfc^MfcaHMBK RB1CC1 asBB3ii-5« 

(x^ y -~^) 

15 a»< uTp^^tt^ff^seK rbicci Rt**:©£i3fe4&a>e>ft3# 
&m rbicci Ru^commmfrbteztfy^'??- k**!$^w^»» 

20 IC RB1CC1 RT*^© b ft 5tf y^^^- K4r©<t-frtt^»faaEe 

« rbicci <Djg§ts> xte&mse® rbicci ©^teat-t-siawaiifc 
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o^v^5rtt^K©^y^f KXIiiei© RBI itfc^Xfi 

10 

±m<Dx? v —~>?jjmx*nbtitc4t&Mn, ifmseKRBicci 

^^©ft^ft^b/iS^U^^K© RBI stte^XtegafC^m 
15 pTfg-efcSo ifefcs atfe^^^/^T^ff^^^WRBlCCl^^^S^ 

20 bTSSiJSftfclfcMfb^flm. £¥a¥#>tim&tm&<D'*7 s *<'X 

gfc. *&Wfrbt£Z>%i%Lm&'g. RBlCCl&tf-£<£>fc5fc#>tf> 
25 0&gIB^J£^if^ tfcU^$f#IS£SC RB1CC1 
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*mwfrbtez>%rmm&n rbicci &t^<D&^/^&&5#?y ^ 

^if^^ MW^ffM® fill rbicci xtf-e©**4*^b*;«^P 

10 tt-t©fiH***BaS-f Mi«, #«9I©Sff«fi6« RBICCI ©38 

iXft RBI at^^Xtt^O^*i:©*aEf^ffl^B85iL^a^©lftSE 

ff^Se® RBICCI — KLT^6^^iB^Ji:©^S^-RlSttSr 

RBICCI ^oVNT^^^Sr^r^-TSr ir,^t)«/X«ff^ 
6® RBICCI ©^WT-(7)#|Ei^t5ri: J; o Xft 5 „ # L < 

tt.«fssesr rbicci &&»r?-;&-£: tttfts. z^mmmt. 

25 

1 kb RBICCI O cDNA) 
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MDR mHjg-f-satlS-T- Srl^^i-5^:8?)^>U-2 OS#Sl®^fflJ33 <b MDR 

-^&l^5£Lfc 0 ia^lS^iB^J#-^-5 t 2 6 (0-7=7 4 -*r— M (CCl-Sl R 
TJ* CC1-AS1) S.TJ«iE^J#-^ 6 £ 2 5 (D7 9^ ^ — 2* (CC1-S2 £.1* 
5 CC1-AS2) ZM^X? n— c^V^L. J5 icl@a^J#-§- 7 ~ 2 4(^^ 0 7-l'^ 
— &ffioT-fc©&MBM5rifeJ£L;fco £^ miR<^ cDNA5fcffi IB #13551 
mm*rvh (RACE^K nyv'attli) §rffiV\ BH^J#-^2 7~3 
7 5 '*SRt)«3'*ffi cDNA(^ia^J^I^^bfc 0 

DNA t^O^-K^tlST^y ^Ma^J « DNAsis ver.3.2 V— * * 
10 T T" 7 >f if — (B^y^f^^T^) i: PSORT II 
(http://www.yk.rim.or.jp/~aisoai/molbio-j.litml) £r#3 #f b fc 0 

^cOSg^:, ^<7>cDNAte % 6.6-kbOl$§rt*), 4782 ^ ^ 

>^^y — 7*>f A(ORF)&r-^sl80kDatf5#^fi-e 1594 

15 

(MMM 2 # X Rblccl <D cDNA) 
-r**^£> mRNA &mW.K RT-PCR V^igfg £i*r, 

(^ga^|#-^5 3 i: 7 3 (D^v^f -r—tt (MCC1-S1 &t>* MCCl-ASl) R 
U t BB#l##5 At 7 2(D794^ — 1^ (MCC1-S2 Rt>* MCC1-AS2) «r 
20 tot^n-s^lfc, UT5(uE?!|g • BB>F!J## 5 5 ~ 7 1 <D7 
— Sr^o-C-e©^mia^lSrR^bfc 0 *fc, BB#I*©BB 7 
4~7 7 (D79 ^ — (MCC-ASR1> MCC-ASR2, MCC-ASR3 &T>* 
INTRON 1 ASR) £r 5 '5|cfi» RACE ^ — . IB?!I#-§- 7 8 ~ 8 3 <D 

^7^-7- (MCC-SRl^ MCC-SR2, MCC3-S3> MCC3-S4, MCC3-AS2 
25 R-&MCC3-ASZ) §: 3 '5fc«B RACE m 79 <t ^— i: IT cDNA <DWMM ■ 

m*ftoK.&>w-nmMM 1 tuf^tt^^^tfii^i Rbicci 
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OcDNAfcHJfeLfc. •n>^«fa«e«Rblccl«r = -K'tS cDNA r± 
6518bp IK 1588 T * / =i — K LTV^ 4764bp ©a— 

^ p w-^v ^7 w-A (ORF) Sr*#o-tv6o -r#;*§r£ISfiSC 
Rblccl©3t^»t h Mi® RBlCCl 3t^T-£, tWl/^/UCt- 
5 86%,ge^^t 89%<£ffil^t£&^oTV^c(ffi?(I##l ~ 4#J$) 0 

3 #359§G> RBlCCl MDR1 5tte^tf>#tfr) 

gHjgU-2 OS SMBia^Sfc^^MDR^SjBHiat-^^S RBlCCl itfc^- 
£ MDR1 3t^^<?5^m^^^^^— f^-fxi y VX'ffiVr Ufc„ RBlCCl 
10 3t-(5^tf>fi¥#f/BXn^te RBlCCl Ifi^O^^^^KSt 
4190—4654 0>|Bifc^>f Xy ^>f Xi"5 fc^&JBW MDR1 itte^fcte 
MDR1 3tfi-?0^^ V^KS* 834-1119 ^WXyiF-f X-f-fcX 
n — X^rffl We,, Xn— Xtev^^S/v' ^ ^<£> a{£<£> V 

MMmmTtm^mm^ft a-32P-acTP x^^i^xm^r^ 

15 fVfM K-3-y ^»IJt**»* (GAPDH) & mRNA 3§51.<£>m^l £ ttffl 

#35?IJa>3r8l36ltRBlCCl©T ^ /^ia^lJ 642-658 (RB1CC-642), 
20 744-757 (RBlCC-744) Rt* 1104-1118 (RB1CC-1104) 

fc. U-2 0S^^^^^^^^K^^^^^^^ SDS - pAGE ^^ ^ 

25 SH^S 180kDa G> RBlCCl S SK**^* UTV> S i i: 3** £ ftfc 
(I2@) s 
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-r** nih3T3-3 mm<Dm^ tmmnm^^mm^m.m.^W}^. 

RB1CC-642 tfLfc&m^XV^X* V bflWLfco Wl&ffclftXf 

Rbicci m&ntem^mte^, ^^^^ftMi^w^i 

kZ-Z>, RB1CC-642 $fcft-T?H:;&#ffefe£;h^ -^^^ 

10 

(^^J5 -fc%&w<D rbicci m.fc*<v&mztt-rz>fcmm<D%}^) 

(U-2 OS), MDR ^HLfc&HflS (U-2 OS/DX580) t MDR1 
^|£^&3tALfcU-2 OSM (U-2/DOX035) ^ttK^y^^ 
V (doxorubicin) ^a^Lfc4S©MtoV^, #C=ls£lJtf>f^3:f§^ 
15 tc 0 ftiiK^y^t'^^ (doxorubicin) N 450ng/mL 0#^T"^<^^ 

mmm<D&w*m'<fco t<om^ m^m^irxo^nmm, u-2 os 

M^tm^MX^ ^ b /HfWlS (U-2/Neo8) -eiittiiiaoTi 
JftJ»«tas«lA. b*t« O LT.MDR KSE* Ufc&l^ (U-2 OS/DX580) 
£ MDR1 l^^^iA Lfc U-2 OS M (U-2/DOX035) 

20 <*«rt»»a s 120 wm«Jt»^ (Smhi)o 

(DMVt&n-otCo *m&<D%r%HA&* RBICCI mte^-, RBI atte^f-X 
t^MDRl3t^^>RBlat^^^^m^^^t h RBI mRNA <D%& 
\sar^ Kga^J 336-675 ©SMfc^'^ ^ !> ^ X"T 5 -^3: JBV^T 
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ny^p- sumfa (U-2/Neo8) i^^F^^ RBlCCl itfc^O^m 

/5M£TbTV>fc 0 fctflSftjlzu MDR LfcM (U-2 OS/DX580) i: 

MDR1 l^lriALfc U-2 OS ^BJ3S (U-2/DOX035) M^SSV^-Cte 
K^y/Ufv^y (doxorubicin) *Q;S^ «fc o X RBlCCl 3t&^<D|l§m ^ 

5 ^/w±«ifw $ *t,i\ rbicci at^^<^i§m^iiJnbfc 0 r *i e> ©anus-? 

ttRBlCCiat^OlSmi: RBiate^-©5Sm* s *BK LTV^(|& 5 H)„ 

(HJSM6 «§BJ?<2 RBlCCl atfi-T'i: RBI 
a-*©jfi»Jlia»c33»t5 RBlCCl attest RBI itfc^<^*§,&¥^* 
10 RT-PCR feiaoti^fc, /BV^fclWUIStfcfcJu SARG, IOR/OS9. 10. 
14, 15, 18.MOS, (^HbttjSfTUfc fc h >Wmm<D^ffit*.Wfr . 
Saos^HOS, MCF-7.T-47D, BT-20.SK-BR3.ZR751.MDA-MB-231. 
Daudi, Jurkat. K562 (^LtLbfiT^ V * Is * 4 7 .U)V=f~^~ =* 
l/^i/gyJ:!)iA)> NZK-K1 ( r. *Ui 46 ^ictt©9L*iajjft <fc t) Jtfzfc 
15 LfcK LK2, QG56, EBCl ~BlX$ SBC2 ( £ fi h fiS^O^ Vir — tf> 

diU RT-PCR 22-30 AsfrttT *t "febfco RBlit^^ffi^7°7 

t — te£f£q <7) 7° 7 4 ▼ — LTffl V^Tt (Sauerbrey , 1996 ^) „ 

rbicci iiips^ ^7 >r *tr±E#i* • ib^j#-^i 9^20 (cci-s 

20 £ CC1-AS) <Dm.fy&lp*k%:m^tz. 0 ay FowvHT 62 

a^y :/£rfflV^ a ittb^T©*HJ3&-e RBlCCl atte^^S!.** RBI 
fc6^©38^£»<ftl8Ufc„:iEf!r9 6 0J©*»lj|&T-47D x 

MCF7, NZK-Kl, Daudi. K562, Jurkat 6 |§] ^ bfc (fg 

6 Hi)o 

25 

(*S«7 |»»*C©*38W © RBlCCl Jte^i: RBl3te^tf>3i§m) 
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t h(om. ^m, it^m, ±m, mm, mm, mm, Rfm, ^m, m 
m, m, v i/s< : m<D%-i$w.-mm.%&% s \^^x^z> rbicci mfc^-t 

RB 1 Mfc* £ miS MTN Blots (Clontech *fcJ4) ^rfflV^Ty-if^^ 
n y fitt ioTfrofc, ^r<D^^:Sr^ 7 HI bfc„ ^I)iS.tJ ? 'B'^ 

3§mtei^ofc 0 b^L. RBICCI attest RBI 3H£^<Z>f§mte*Bll3 

utv^ 0 — x-^vx<Dfom, m, mm, m, jffii> mm, m% 

(D&m.fflttpfcm%iVr^% Rblccl atfc^Sr/ — if y h#?#fbfc 0 

-^tD^JH&Jg Lfco £>*"Cfi 6.2-kb £ 6.8-kb Ofe^^ife^^ 

-ctt 6.2-kb oasma^-^fc ^ . m$LXfimmx°nmm>te$%frifc m 7 m, 
(mmm8 *mw <o rbicci 3te?-ttAtc £ § RBiit^^^ism) 

15 Hl^iJ 6 "Ctf bfcSeflS^tft? RBICCI jtfc^&u* rbi fc-js^©^ 

tfSpl^^W'^l'-efcofc Jurkat&tJ«K562 RBICCI itte^Sr 

M^SAIT, RBI it^^O^mv^/KD^'fb^P^fCo RBICCI # 
¥ <D$S±t£ =1 — K«*S*^tp 4.9-kb Sr pCR3.1-Uni ^ * * - 
(Invitrogen fcjffiL3*5&3^ ^a-=:y^tT RBICCI ^S^<^ 

20 (pCR-RBlCC) ^lltfco LfcSS^* * — «r K562 

Jurkat #fflj&^m^&^ RBICCI J&mfc&Mlfo&mM bfc„ at fig tit 
pCR3.1-Uni # - \zl lac Z it^-^^M^-ii Ayfc % CD £rfi$Sl Ufc e gt#B 

lat^ftteifejHBiia (rbicci ate^Ajfwia) <D^fi^fi<D rbicci 

l€f RBl3t^<7?|gmv^<^«rll*SM6 i:l^^^^bTP-<fc 0 
25 t©i**l9 0t*Ufc. 5fctelfe©«IBJfi».t51ac ZJtfe^SrJia^aA/ 
^*BJiat?tt RBICCI mfc^-RXP RBI fifif £ t> Kl3gg?,fcJ:ilV^5 x 
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RB1CC1 A; t£MfaX*te RB1CC1 attest* b <fc <2 RBI 

&fc^-h&< 3§?&£2xTl^5 r bi$¥\ "9 . RB1CC1 atfe^^#A 
14^m)^<t 9 RBI itfc^^mk^l^HS ^ btfTFiStitiim 9 HI)o 

5 (»J9 *mW<D RB1CC1 m.B^<D RBI iHS^:/ cz ^e — ^ 

RB1CC1 a*fc^<Z>^A^ RBI JUS^tf) T'p^- — 
SritSfifjilUfcP LTV^5r b Zm^fro m 2-kb <D RBI ^u^-^—m^.<D 
4 t — *K 5'-GAA GAT CTT TGA AAT TCC TCC TGC 

10 ACCA-3' (Bgl.RbPro-S) b 5'— CCC AAG CTT AGC CAG CGA GCT 
GTG GAG- 3' (Hind.RbPro-AS) Xti&U £ PicaGene Basic ? — 
2 (jjC#-f V^SSl) ^m^5iA>f£o ^U, RBI — $ —jfi^svi/ 

y^y—H <Dmm*3tM\^X^Z> pGV-RbPro * — %mU^fro ^ 
MUfc pGV-RbPro 9 — te£ b*-. F*9£fl=* ^ h n— /V^ LTV-/-? 

15 is*?— }\s*y7^y— ifatte^^ — Kt5 pRL-SV40 T-M^m^-^T. 
K562 LIPOFECTAMINE PLUS f£H (GIBCO SrJlV^Tijfi 

7+Thht£ 0 48 B#^^^^^ ^*±$^ 2*/Ui/7^7-if^v-^^ 
ASr^T^flf L.fc£ RB1CC1 3tfc^&S|f AL*: K562 MT-te 

nyFnwKD lac Z ^M^i^A/fc K562 jfMK:ffr-<T§$VVl^:7 ^ 7 

20 — ifSrft&^U RB1CC1 it^^<^^A^ RBI it^^P^e-^-^ 

immm 1 o jsc36tt9L*^*5»t« rbicci ie^wn-*^ 

(D8S567) f©A7Pi^o|^) 
25 ftit§Jft<Z> DNA«MS|.Xt*l§|— ^ DNA & PCR ^£9 i##§L 
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itt-t^;A DNA *T?fe2$:<Ds*^h*&mit>t>}l, 
^ttTV^Ofc^j-L-C, 5 MOSSjfiilfc© DNA t?l*©/<y KLi>lft 

5 

(^ftWl l ?L*ic:S3Jt-5**WORBlCCiatfi-T'©5E»**f) 
^Jfefll 1 -T?/BV^fcia?lJ#-5§-6.&TJ«2 5<^7°7^^ — *T (CC1-S2 i: 
CC1-AS2) lz «fc «9 ELONGASE v^-rA (GIBCO *±i(D Sr/B V^i(94B 
bfc cDNA W3fshSr % ABI PRISM310 m3&&*fRffimm. &t*E?(l* • 

io e5b##7 ~ 2 4 coyv^^-^m^x, &&*m&}&m$r'irz^kiz. 

J:D RB1CC1 jte^<75^^Sr|^^bfc 0 ^©^JErSB^JOSUBfTfll© 

15 



20 



25 



M m A ffi IS toi26) 
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(mmm 1 2 ) 

MMm 1 l X*Mtir LfciW© 0 % RBICCI hfri 
fzi MMK6 hMft btl,^^ofcMMK29 KloV^ PCR MWJ&ftVt UfcJfe 

5 ^m<£>^ MMK29 X-n 4.9-kb <D3tfc^#^m £ fix <Z> &-*f LT 
MMK6 4.9-kb <Z>3§mtes§tf> h tliTm^A^ (1456bp 
t 98bp) (D&^Mm&b bttfc (f&l 2E1) 0 

^^^^ y b t<fc£fiW) 

10 mnmi ixmrn^t^u^o^ rbicci m&i L fcmm*mtbtz.3m 

(^|S(MMK6 N MMK40 ) MMK38) RUmMZmfrftfr-o 2 M (MMK12, 

MMK29) ^oVNTs fr^ISS If RBICCI t RBI S6f©W ^ ^ 
* hT*m^bfc 0 ttttJSfi«Sr 5%SDS-#? V T ? D^T? K 

y^m^SJbfc^s PVDF * ^y^^^te^L. »M4-CP^bfc 
15 fett h RBICCI mskm (a-RBlCC-642) &^j££*fc 0 RBI MSSCte 

*tl RBI ^ a-^-/^^(G3-245;PbarMingen ; f±^) Sr^Jfc $ ^fc 0 

KJ&^> l&fctlJ* ECLfs^ (Amersbam fch$g) ^fTofc ^r^>^^:^r^ 
1 3 121 bfc 0 ^Mtf>ftV^ MMK12 t MMK29 fc*5V^-tte 180kDa 

<^#^*&f#ogf#lii SIC RBICCI t 110~116kDa<£>RBlS6Ktf>M 
20 g6K# s 3§^.b-CV^©K:*|-LT N ^^<£>fc 5 3 #iJT-J2:{i>rtLt> MS 61 

<D^m»^fe bfrft^ofc (1131). 

i 4 &mmmPk&) 

mmmi lt»liLfc»5*) RBICCI 5t^fc:^m3:Ig£>f::2 
25 (MMK3. MMK6) S.t>^m^^*^^ofci 1 M (MMK12) <D 
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tffc:St#&RJSE$*fc. H 4 ISlKi^Lfc J; 5 fc*r£3c&K RBlCCl 
i: RBI iei©M^H^ffiitt*3^ RB1CC1 atGHPteaEHS: 
B 2 ® <£> ft ( MMK3 x MMK6) T? f± *: B «> * o fc: 1 0K 
5 (MMK12). i t> fcW feA^fc-tOHSa^^^ttttTLTV^S £ k&&W> 

zntz. m i 4H). 

(HIJfeM 1 5 ) 

Hifcflll 4 tl^«^»f^b,54^©J®»i4fLfta«ft^^«aJI«ifefe^ 
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SEQUENCE LISTING 



<110> Chano, Tokuhiro 
Okabe, Hidetoshi 
Ikegawa, Shiro 



<120> 


RB1 gene induced protein and gene thereof 




ftpno—ino'jpriT 

UrU£ 1 UtOru 1 


<150> 


JP P2002-1 61400 






<150> 


JP P2002-214978 


<151> 


2002-07-24 


<160> 


132 


<170> 


Patent In version 3.1 


<210> 


1 


<211> 


1594 


<212> 


PRT 


<213> 


Unknown 


<220> 




<223> 


human RB1CC1 


<400> 


1 



Met Lys Leu Tyr Val Phe Leu Val Asn Thr Gly Thr Thr Leu Thr Phe 
15 10 15 



Asp Thr Glu Leu Thr Val Gin Thr Val Ala Asp Leu Lys His Ala lie 
20 25 30 



Gin Ser Lys Tyr Lys lie Ala lie Gin His Gin Val Leu Val Val Asn 
35 40 45 



Gly Gly Glu Cys Met Ala Ala Asp Arg Arg Val Cys Thr Tyr Ser Ala 
50 55 60 



Giy Thr Asp Thr Asn Pro lie Phe Leu Phe Asn Lys Glu Met lie Leu 
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65 70 75 



Cys Asp Arg Pro Pro Ala lie Pro Lys Thr Thr Phe Ser Thr Glu Asn 
85 90 95 



Asp Met Glu I le Lys Val Glu Glu Ser Leu Met Met Pro Ala Val Phe 
100 105 110 



His Thr Val Ala Ser Arg Thr Gin Leu Ala Leu Glu Met Tyr Glu Val 
115 120 125 



Ala Lys Lys Leu Cys Ser Phe Cys Glu Gly Leu Val His Asp Glu His 
130 135 140 



Leu Gin His Gin Gly Trp Ala Ala I le Met Ala Asn Leu Glu Asp Cys 
145 150 155 160 



Ser Asn Ser Tyr Gin Lys Leu Leu Phe Lys Phe Glu Ser lie Tyr Ser 
165 170 175 



Asn Tyr Leu Gin Ser I le Glu Asp I le Lys Leu Lys Leu Thr His Leu 
180 1 85 190 



Gly Thr Ala Val Ser Val Met Ala Lys lie Pro Leu Leu Glu Cys Leu 
195 200 205 



Thr Arg His Ser Tyr Arg Glu Cys Leu Gly Arg Leu Asp Ser Leu Pro 
210 215 220 



Glu His Glu Asp Ser Glu Lys Ala Glu Thr Lys Arg Ser Thr Glu Leu 
225 230 235 240 



Val Leu Ser Pro Asp Met Pro Arg Thr Thr Asn Glu Ser Leu Leu Thr 
245 250 255 



WO 03/102028 




PCT/JP03/00882 



3/61 



Ser Phe Pro Lys Ser Val Glu His Val Ser Pro Asp Thr Ala Asp Ala 
260 265 270 



Glu Ser Gly Lys Glu lie Arg Glu Ser Cys Gin Ser Thr Val His Gin 
275 280 285 



Gin Asp Glu Thr Thr lie Asp Thr Lys Asp Gly Asp Leu Pro Phe Phe 
290 295 300 



Asn Val Ser Leu Leu Asp Trp lie Asn Val Gin Asp Arg Pro Asn Asp 
305 310 315 320 



Val Glu Ser Leu Val Arg Lys Cys Phe Asp Ser Met Ser Arg Leu Asp 
325 330 335 



Pro Arg lie lie Arg Pro Phe He Ala Glu Cys Arg Gin Thr lie Ala 
340 345 350 



Lys Leu Asp Asn Gin Asn Met Lys Ala I le Lys Gly Leu Glu Asp Arg 
355 360 365 



Leu Tyr Ala Leu Asp Gin Met lie Ala Ser Cys Gly Arg Leu Val Asn 
370 375 380 



Glu Gin Lys Glu Leu Ala Gin Gly Phe Leu Ala Asn Gin Lys Arg Ala 
385 390 395 400 



Glu Asn Leu Lys Asp Ala Ser Val Leu Pro Asp Leu Cys Leu Ser His 
405 410 415 



Ala Asn Gin Leu Met lie Met Leu Gin Asn His Arg Lys Leu Leu Asp 
420 425 430 



| | e Lys Gin Lys Cys Thr Thr Ala Lys Gin Glu Leu Ala Asn Asn Leu 
435 440 445 
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His Val Arg Leu Lys Trp Cys Cys Phe Val Met Leu His Ala Asp Gin 
450 455 460 



Asp Gly Glu Lys Leu Gin Ala Leu Leu Arg Leu Val I le Glu Leu Leu 
465 470 475 480 



Glu Arg Val Lys lie Val Glu Ala Leu Ser Thr Val Pro Gin Met Tyr 
485 490 495 



Cys Leu Ala Val Val Glu Val Val Arg Arg Lys Met Phe I le Lys His 
500 505 510 



Tyr Arg Glu Trp Ala Gly Ala Leu Val Lys Asp Gly Lys Arg Leu Tyr 
515 520 525 



Glu Ala Glu Lys Ser Lys Arg Glu Ser Phe Gly Lys Leu Phe Arg Lys 
530 535 540 

Ser Phe Leu Arg Asn Arg Leu Phe Arg Gly Leu Asp Ser Trp Pro Pro 
545 550 555 560 



Ser Phe Cys Thr Gin Lys Pro Arg Lys Phe Asp Cys Glu Leu Pro Asp 
565 570 575 



lie Ser Leu Lys Asp Leu Gin Phe Leu Gin Ser Phe Cys Pro Ser Glu 
580 585 590 



Val Gin Pro Phe Leu Arg Val Pro Leu Leu Cys Asp Phe Glu Pro Leu 
595 600 605 



His Gin His Val Leu Ala Leu His Asn Leu Val Lys Ala Ala Gin Ser 
610 615 620 



Leu Asp Glu Met Ser Gin Thr lie Thr Asp Leu Leu Ser Glu Gin Lys 
625 630 635 640 
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Ala Ser Val Ser Gin Thr Ser Pro Gin Ser Ala Ser Ser Pro Arg Met 
645 650 655 



Glu Ser Thr Ala Gly lie Thr Thr Thr Thr Ser Pro Arg Thr Pro Pro 
660 665 670 



Pro Leu Thr Val Gin Asp Pro Leu Cys Pro Ala Val Gys Pro Leu Glu 
675 680 685 



Glu Leu Ser Pro Asp Ser lie Asp Ala His Thr Phe Asp Phe Glu Thr 
690 695 700 



lie Pro His Pro Asn lie Glu Gin Thr lie His Gin Val Ser Leu Asp 
705 710 715 720 



Leu Asp Ser Leu Ala Glu Ser Pro Glu Ser Asp Phe Met Ser Ala Val 
725 730 735 



Asn Glu Phe Val I le Glu Glu Asn Leu Ser Ser Pro Asn Pro lie Ser 
740 745 750 



Asp Pro Gin Ser Pro Glu Met Met Val Glu Ser Leu Tyr Ser Ser Val 
755 760 765 



I le Asn Ala I le Asp Ser Arg Arg Met Gin Asp Thr Asn Val Cys Gly 
770 775 780 



Lys Glu Asp Phe Gly Asp His Thr Ser Leu Asn Val Gin Leu Glu Arg 
785 790 795 800 



Cys Arg Val Val Ala Gin Asp Ser His Phe Ser lie Gin Thr lie Lys 
805 810 815 



Glu Asp Leu Cys His Phe Arg Thr Phe Val Gin Lys Glu Gin Cys Asp 
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820 825 830 



Phe Ser Asn Ser Leu Lys Cys Thr Ala Val Glu lie Arg Asn lie lie 
835 840 845 



Glu Lys Val Lys Cys Ser Leu Glu lie Thr Leu Lys Glu Lys His Gin 
850 855 860 

Lys Glu Leu Leu Ser Leu Lys Asn Glu Tyr Glu Gly Lys Leu Asp Gly 
865 870 875 880 



Leu lie Lys Glu Thr Glu Glu Asn Glu Asn Lys lie Lys Lys Leu Lys 
885 890 895 



Gly Glu Leu Val Cys Leu Glu Glu Val Leu Gin Asn Lys Asp Asn Glu 
900 905 910 



Phe Ala Leu Val Lys His Glu Lys Glu Ala Val lie Cys Leu Gin Asn 
915 920 925 



Glu Lys Asp Gin Lys Leu Leu Glu Met Glu Asn lie Met His Ser Gin 
930 935 940 



Asn Cys Glu lie Lys Glu Leu Lys Gin Ser Arg Glu lie Val Leu Glu 
945 950 955 960 



Asp Leu Lys Lys Leu His Val Glu Asn Asp Glu Lys Leu Gin Leu Leu 
965 970 975 



Arg Ala Glu Leu Gin Ser Leu Glu Gin Ser His Leu Lys Glu Leu Glu 
980 985 990 



Asp Thr Leu Gin Val Arg His lie Gin Glu Phe Glu Lys Val Met Thr 
995 1000 1005 
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Asp His Arg Val Ser Leu Glu Glu Leu Lys Lys Glu Asn Gin Gin 
1010 1015 1020 



He lie Asn Gin lie Gin Glu Ser His Ala Glu I le lie Gin Glu 
1025 1030 1035 



Lys Glu Lys Gin Leu Gin Glu Leu Lys Leu Lys Val Ser Asp Leu 
1040 1045 1050 



Ser Asp Thr Arg Cys Lys Leu Glu Val Glu Leu Ala Leu Lys Glu 
1055 1060 1065 



Ala Glu Thr Asp Glu I le Lys I le Leu Leu Glu Glu Ser Arg Ala 
1070 1075 1080 



Gin Gin Lys Glu Thr Leu Lys Ser Leu Leu Glu Gin Glu Thr Glu 
1085 1090 1095 



Asn Leu Arg Thr Glu I le Ser Lys Leu Asn Gin Lys lie Gin Asp 
1100 1105 1110 



Asn Asn Glu Asn Tyr Gin Val Gly Leu Ala Glu Leu Arg Thr Leu 
1115 1120 1125 



Met Thr Me Glu Lys Asp Gin Arg lie Ser Glu Leu lie Ser Arg 
1130 1135 1140 



His Glu Glu Glu Ser Asn He Leu Lys Ala Glu Leu Asn Lys Val 
1145 1150 1155 



Thr Ser Leu His Asn Gin Ala Phe Glu lie Glu Lys Asn Leu Lys 
1160 1165 1170 



Glu Gin I le lie Glu Leu Gin Ser Lys Leu Asp Ser Glu Leu Ser 
1175 1180 1185 
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Ala Leu Glu Arg Gin Lys Asp Glu Lys lie Thr Gin Gin Glu Glu 
1190 1195 1200 



Lys Tyr Glu Ala lie lie Gin Asn Leu Glu Lys Asp Arg Gin Lys 
1205 1210 1215 



Leu Val Ser Ser Gin Glu Gin Asp Arg Glu Gin Leu lie Gin Lys 
1220 1225 1230 



Leu Asn Cys Glu Lys Asp Glu Ala I le Gin Thr Ala Leu Lys Glu 
1235 1240 1245 



Phe Lys Leu Glu Arg Glu Val Val Glu Lys Glu Leu Leu Glu Lys 
1250 1255 1260 



Val Lys His Leu Glu Asn Gin lie Ala Lys Ser Pro Ala lie Asp 
1265 1270 1275 



Ser Thr Arg Gly Asp Ser Ser Ser Leu Val Ala Glu Leu Gin Glu 
1280 1285 1290 



Lys Leu Gin Glu Glu Lys Ala Lys Phe Leu Glu Gin Leu Glu Glu 
1295 1300 1305 



Gin Glu Lys Arg Lys Asn Glu Glu Met Gin Asn Val Arg Thr Ser 
1310 1315 1320 



Leu lie Ala Glu Gin Gin Thr Asn Phe Asn Thr Val Leu Thr Arg 
1325 1330 1335 



Glu Lys Met Arg Lys Glu Asn He Me Asn Asp Leu Ser Asp Lys 
1340 1345 1350 



Leu Lys Ser Thr Met Gin Gin Gin Glu Arg Asp Lys Asp Leu I le 
1355 1360 1365 
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Glu Ser Leu Ser Glu Asp Arg Ala Arg Leu Leu Glu Glu Lys Lys 
1370 1375 1380 



Lys Leu Glu Glu Glu Val Ser Lys Leu Arg Ser Ser Ser Phe Val 
1385 1390 1395 



Pro Ser Pro Tyr Val Ala Thr Ala Pro Glu Leu Tyr Gly Ala Cys 
1400 1405 1410 



Ala Pro Glu Leu Pro Gly Glu Ser Asp Arg Ser Ala Val Glu Thr 
1415 1420 1425 



Ala Asp Glu Gly Arg Val Asp Ser Ala Met Glu Thr Ser Met Met 
1430 1435 1440 



Ser Val Gin Glu Asn I le His Met Leu Ser Glu Glu Lys Gin Arg 
1445 1450 1455 



lie Met Leu Leu Glu Arg Thr Leu Gin Leu Lys Glu Glu Glu Asn 
1460 1465 1470 



Lys Arg Leu Asn Gin Arg Leu Met Ser Gin Ser Met Ser Ser Val 
1475 1480 1485 



Ser Ser Arg His Ser Glu Lys lie Ala Me Arg Asp Phe Gin Val 
1490 1495 1500 



Gly Asp Leu Val Leu lie lie Leu Asp Glu Arg His Asp Asn Tyr 
1505 1510 1515 



Val Leu Phe Thr Val Ser Pro Thr Leu Tyr Phe Leu His Ser Glu 
1520 1525 1530 



Ser Leu Pro Ala Leu Asp Leu Lys Pro Gly Glu Gly Ala Ser Gly 
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1535 1540 1545 



Ala Ser Arg Arg Pro Trp Val Leu Gly Lys Val Met Glu Lys Glu 
1550 1555 1560 

Tyr Cys Gin Ala Lys Lys Ala Gin Asn Arg Phe Lys Val Pro Leu 
1565 1570 1575 

Gly Thr Lys Phe Tyr Arg Val Lys Ala Val Ser Trp Asn Lys Lys 
1580 1585 1590 



Val 



<210> 2 

<211> 1588 

<212> PRT 

<213> Unknown 

<220> 

<223> mouse Rb1cc1 
<400> 2 

Met Lys Leu Tyr Val Phe Leu Val Asn Thr Gly Thr Thr Leu Thr Phe 
15 10 15 



Asp Thr Glu Leu Thr Val Gin Thr Val Ala Asp Leu Lys His Ala lie 
20 25 30 



Gin Ser Lys Tyr Lys lie Ala lie Gin His Gin Val Leu Val Val Asn 
35 40 45 



Gly Gly Glu Cys Met Ala Ala Asp Arg Arg Val Cys Thr Tyr Ser Ala 
50 55 60 



Gly Thr Asp Thr Asn Pro lie Phe Leu Phe Asn Lys Glu Met lie Leu 
65 70 75 80 
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Cys Asp Arg Ala Pro Ala I le Pro Lys Ala Thr Phe Ser Thr Glu Asn 
85 90 95 



Asp Met Glu lie Lys Val Glu Glu Ser Leu Met Met Pro Ala Val Phe 
100 105 110 



His Thr Val Ala Ser Arg Thr Gin Leu Ala Val Glu Met Tyr Asp Val 
115 120 125 



Ala Lys Lys Leu Cys Ser Phe Cys Glu Gly Leu Val His Asp Glu His 
130 135 140 



Leu Gin His Gin Gly Trp Ala Ala I le Met Ala Asn Leu Glu Asp Cys 
145 150 155 160 



Ser Asn Ser Tyr Gin Lys Leu Leu Phe Lys Phe Glu Ser I le Tyr Ser 
165 170 175 



Asp Tyr Leu Gin Ser I le Glu Asp lie Lys Leu Lys Leu Thr His Leu 
180 185 190 



Gly Thr Ala Val Ser Val Met Ala Lys lie Pro Leu Leu Glu Cys Leu 
195 200 205 



Thr Arg His Ser Tyr Arg Glu Cys Leu Gly Arg Pro Asp Ser Leu Asn 
210 215 220 



Glu His Glu Gly Ser Glu Lys Ala Glu Met Lys Arg Ser Thr Glu Leu 
225 230 235 240 



Val Leu Ser Pro Asp Met Pro Arg Thr Thr Asn Thr Ser Leu Val Thr 
245 250 255 



Ser Phe His Lys Ser Met Glu His Val Ala Pro Asp Pro Thr Gly Thr 
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260 265 270 



Glu Arg Gly Lys Glu Leu Arg Glu Ser Cys Gin Ser Thr Val Gin Gin 
275 280 285 



Glu Glu Ala Ser Val Asp Ala Lys Asp Ser Asp Leu Pro Phe Phe Asn 
290 295 300 



Val Ser Leu Leu Asp Trp lie Asn Val Gin Asp Arg Pro Asn Asp Val 
305 310 315 320 



Glu Ser Leu Val Arg Lys Cys Phe Asp Ser Met Ser Arg Leu Asp Pro 
325 330 335 



Lys Me lie Gin Pro Phe Met Leu Glu Cys His Gin Thr lie Ala Lys 
340 345 350 



Leu Asp Asn Gin Asn Met Lys Ala I le Lys Gly Leu Glu Asp Arg Leu 
355 360 365 



Tyr Ala Leu Asp Gin Met lie Ala Ser Cys Ser Arg Leu Val Asn Glu 
370 375 380 



Gin Lys Glu Leu Ala Gin Gly Phe Leu Ala Asn Gin Met Arg Ala Glu 
385 390 395 400 



Asn Leu Lys Asp Ala Ser Val Leu Pro Asp Leu Cys Leu Ser His Ala 
405 410 415 



Asn Gin Leu Met I le Met Leu Gin Asn His Arg Lys Leu Leu Asp lie 
420 425 430 



Lys Gin Lys Cys Thr Thr Ala Lys Gin Glu Leu Ala Asn Asn Leu His 
435 440 445 
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Val Arg Leu Lys Trp Cys Cys Phe Val Met Leu His Ala Asp Gin Asp 
450 455 460 



Gly Glu Lys Leu Gin Ala Leu Leu Arg Leu Val lie Glu Leu Leu Glu 
465 470 475 480 



Arg Val Arg I le Val Glu Ala Leu Ser Thr Val Pro Gin Met Tyr Cys 
485 490 495 



Leu Ala Val Val Glu Val Val Arg Arg Lys Met Phe lie Lys His Tyr 
500 505 510 



Arg Glu Trp Ala Gly Ala Leu Val Lys Asp Gly Lys Gin Leu Tyr Glu 
515 520 525 



Ala Glu Lys Ser Lys Arg Glu Ser Phe Gly Lys Leu Phe Arg Lys Ser 
530 535 540 



Phe Leu Arg Asn Arg Leu Phe Lys Gly Leu Asp Ser Trp Pro Ser Ser 
545 550 555 560 



Phe Cys Thr Gin Lys Pro Arg Lys Phe Asp Cys Glu Leu Pro Asp lie 
565 570 575 



Ser Leu Lys Asp Leu Gin Phe Leu Gin Ser Phe Cys Pro Ser Glu Val 
580 585 590 



Gin Pro Phe Leu Arg Val Pro Leu Leu Cys Asp Phe Glu Pro Leu His 
595 600 605 



Gin His Val Leu Ala Leu His Asn Leu Val Lys Ala Ala Gin Ser Leu 
610 615 620 



Asp Glu Met Ser Gin Thr lie Thr Asp Leu Leu Asn Glu Gin Lys Val 
625 630 635 640 
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Ser Thr Ser Gin Ala Ser Pro Gin Ser Ala Ala Ser Pro Arg lie Glu 
645 650 655 



Ser Thr Thr Gly lie Thr Thr Thr Thr Ser Pro Lys Thr Pro Pro Pro 
660 665 670 



Leu Thr Val Gin Asp Thr Leu Cys Pro Ala Val Cys Pro Leu Glu Glu 
675 680 685 



Leu Ser Pro Asp Ser lie Asp Ala His Thr Phe Asp Phe Glu Thr lie 
690 695 700 



Ser His Pro Asn Thr Glu Gin Pro Val His Gin Ala Ser lie Asp Leu 
705 710 715 720 



Asp Ser Leu Ala Glu Ser Pro Glu Ser Asp Phe Met Ser Ala Val Asn 
725 730 735 



Glu Phe Val I le Glu Glu Asn Leu Ser Ser Pro Asn Pro I le Ser Asp 
740 745 750 



Pro Gin Ser Pro Glu Met Met Val Glu Ser Leu Tyr Ser Ser Val lie 
755 760 765 



Asn Ala I le Asp Ser Arg Arg Met Gin Asp Thr Ser Thr Arg Gly Asn 
770 775 780 



Glu Gly Phe Gly Asp Arg Ala Ala Leu His Val Gin Leu Glu Lys Cys 
785 790 795 800 



Arg Ala Ala Ala Gin Asp Ser His Thr Ser lie Gin Thr Me Lys Asp 
805 810 815 



Asp Leu Cys His Phe Arg Thr Phe Val Gin Lys Glu Gin Cys Asp Leu 
820 825 830 
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Ala Asn Tyr Leu Lys Cys Thr Ala Val Glu lie Arg Asn lie He Glu 
835 840 845 



Lys Val Lys Cys Ser Leu Glu lie Thr Leu Lys Glu Lys His Gin Gin 
850 855 860 



Glu Leu Gin Ser Leu Lys lie Glu Tyr Glu Cys Lys Leu Asp Ala Leu 
865 870 875 880 



Val Lys Asp Ser Glu Glu Asn Val Asn Lys lie Leu Lys Leu Lys Glu 
885 890 895 



Asn Leu Val Ser Leu Glu Glu Ala Leu Gin Asn Lys Asp Asn Glu Phe 
900 905 910 



Thr Ser lie Lys His Glu Lys Asp Ala He Val Cys Val Gin Gin Glu 
915 920 925 



Lys Asp Gin Lys Leu Leu Glu Met Glu Lys lie Met His Thr Gin His 
930 935 940 



Cys Glu lie Lys Glu Leu Lys Gin Ser Arg Glu Met Ala Leu Glu Asp 
945 ' 950 955 960 



Leu Lys Lys Leu His Asp Glu Lys I le Glu Ser Leu Arg Ala Glu Phe 
965 970 975 



Gin Cys Leu Glu Glu Asn His Leu Lys Glu Leu Glu Asp Thr Leu His 

985 990 



He Arg His Thr Gin Glu Phe Glu Lys Val Met Thr Asp His Asn Met 
995 1000 1005 



Ser Leu Glu Lys Leu Lys Lys Glu Asn Gin Gin Arg lie Asp Gin 
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1010 1015 1020 

Met Leu Glu Ser His Ala Ser Thr I le Gin Glu Lys Glu Gin Gin 
1025 1030 1035 

Leu Gin Glu Leu Lys Leu Lys Val Ser Asp Leu Ser Asp Met Arg 
1040 1045 1050 

Cys Lys Leu Glu Val Glu Leu Ala Leu Lys Glu Ala Glu Thr Asp 
1055 1060 1065 

Glu lie Lys lie Leu Leu Glu Glu Ser Arg Thr Gin Gin Lys Glu 
1070 1075 1080 

Met Leu Lys Ser Leu Leu Glu Gin Glu Thr Glu Asn Leu Arg Thr 
1085 1090 1095 

Glu lie Ser Lys Leu Asn Gin Lys He His Asp Asn Asn Glu Ser 
1100 1105 1110 

Tyr Gin Val Gly Leu Ser Glu Leu Arg Ala Leu Met Thr lie Glu 
1115 1120 1125 

Lys Asp Gin Cys lie Ser Glu Leu lie Ser Arg His Glu Glu Glu 
1130 1135 1140 

Ser Asn lie Leu Lys Ala Glu Leu Asp Asn Val Thr Ser Leu His 
1145 1150 1155 

Arg Gin Ala Tyr Glu lie Glu Lys Lys Leu Lys Glu Gin Me Val 
1160 1165 1170 

Glu Leu Gin Thr Arg Leu Asn Ser Glu Leu Ser Ala Leu Glu Lys 
1175 1180 1185 
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Gin Lys Asp Glu Lys I le Thr Gin Gin Glu Glu Lys Tyr Glu Ala 
1190 1195 1200 

Leu lie Gin Asn Leu Glu Lys Asp Lys Glu Arg Leu Val Lys Asn 
1205 1210 1215 

His Glu Gin Asp Lys Glu His Leu I le Gin Glu Leu Asn Phe Glu 
1220 1225 1230 

Lys Asn Lys Ala Val Gin Thr Ala Leu Asp Glu Phe Lys Val Glu 
1235 1240 1245 

Arg Glu Leu Val Glu Lys Glu Leu Leu Glu Lys Val Lys His Leu 
1250 1255 1260 

Glu Asn Gin lie Ala Lys Thr Pro Ala Phe Glu Ser Ala Arg Glu 
1265 1270 1275 

Asp Ser Ser Ser Leu Val Ala Glu Leu Gin Glu Lys Leu Gin Glu 
1280 1285 1290 

Glu Lys Ala Lys Phe Leu Glu Gin Leu Glu Glu Gin Glu Lys Arg 
1295 1300 1305 

Lys Asn Glu Glu Met Gin Asn Val Arg Thr Ser Leu lie Ala Glu 
1310 1315 1320 

Gin Gin Thr Asn Phe Asn Thr Val Leu Thr Arg Glu Lys Met Arg 
1325 1330 1335 

Lys Glu Asn lie lie Asn Asp Leu Ser Asp Lys Leu Lys Ser Thr 
1340 1345 1350 

Met Gin Gin Gin Glu Arg Asp Lys Asp Leu lie Glu Ser Leu Ser 
1355 1360 1365 
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Glu Asp Arg Ala Arg Leu Leu Glu Glu Lys Lys Gin Leu Glu Glu 
1370 1375 1380 

Glu Val Ser Lys Leu Arg Thr Ser Ser Phe Leu Ser Ser Ala Pro 
1385 1390 1395 

Val Ala Ala Ala Pro Glu Leu Tyr Gly Ala Cys Ala Pro Glu Leu 
1400 1405 1410 

Pro Gly Glu Pro Glu Arg Ser Val Met Glu Thr Ala Asp Glu Gly 
1415 1420 1425 

Arg Leu Asp Ser Ala Met Glu Thr Ser Met Met Ser Val Gin Glu 
1430 1435 1440 

Asn Met Leu Ser Glu Glu Lys Gin Arg I le Met Leu Leu Glu Arg 
1445 1450 1455 

Thr Leu Gin Leu Lys Glu Glu Glu Asn Lys Arg Leu Asn Gin Arg 
1460 1465 1470 

Leu Met Ser Gin Ser Leu Ser Ser Val Ser Ser Arg His Ser Glu 
1475 1480 1485 

Lys lie Ala lie Arg Asp Phe Gin Val Gly Asp Leu Val Leu lie 
1490 1495 1500 

lie Leu Asp Glu Arg His Asp Asn Tyr Val Leu Phe Thr Val Ser 
1505 1510 1515 

Pro Thr Leu Tyr Phe Leu His Ser Glu Ser Leu Pro Ala Leu Asp 
1520 1525 1530 



Leu Lys Pro Gly Glu Gly Ala Ser Gly Ala Ser Arg Arg Pro Trp 
1535 1540 1545 
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Val Leu Gly Lys Val Met Glu Lys Glu Tyr Cys Gin Ala Lys Lys 
1550 1555 1560 



Ala Gin Asn Arg Phe Lys Val Pro Leu Gly Thr Lys Phe Tyr Arg 
1565 1570 1575 



Val Lys Ala Val Ser Trp Asn Lys Lys Val 
1580 1585 



<210> 3 

<211> 6636 

<212> DNA 

<213> Unknown 

<220> 

<223> human RB1CC1 gene 

<400> 3 ^ Rft 

gtcgacaata acaaaccaag ccgcggcggt gtccgcggcc ctgccgagcc ctcggcgttg w 

cctcagaatc ccccagtcgc ctgggcccct cggctctgac aggocgcggc cttctgtcco 120 

ccggccccag acccagagcc gaggggcctg ctcgcgtcct tgtccgoccg gacccotccc 180 

tgcctcctag agttcggggc cgcggcgggc gggcgcccgg gacgccggcg gttgtgtcgg 240 

cttagcggtg ccgaatgggc ggttggtaac cgctgccgag gactaggcgg cggcggaaga 300 

tggtgccggg ggtcgotggc tctgctgctg ccgccggoga aggaggaggc gttgccggtt 360 

ttctgagttt aaccagtaat gccattcagt tgcoaatctc aagcaaagca aacataagcc 420 

agttttaatc tactttttaa gaaaagtggt agtccttttc aoagtgoctg acgtaactgt 480 

atcagagggt gaggtataag ctcacagaat tcagataaat catcatgaag ttatatgtat 540 

ttctggttaa cactggaact actctaacat ttgacaotga acttaoagtg caaactgtgg 600 

cagaccttaa gcatgcoatt caaagcaaat acaagattgc tattcaacac caggtgctgg 

tggtcaatgg aggagaatgc atggctgcag atcgaagagt gtgtaoctac agtgctggga 
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cggatacaaa tccaattttt ctttttaaca aagaaatgat cttatgcgat cgtccacctg 780 

ctattcctaa aactaccttt tcgacagaaa atgacatgga aataaaagtt gaagaatctc 840 

ttatgatgcc tgcagttttt catactgttg cttcaaggac acagcttgca ttggaaatgt 900 

atgaagttgc caagaaactt tgttcttttt gtgaaggtct tgtacatgat gaacatcttc 960 

aacaccaagg ctgggctgca atcatggcca acctggagga ctgttcaaat tcataccaaa 1020 

agctactttt caagtttgaa agtatttatt caaattatct gcagtccata gaagacatca 1080 

agttaaaact tactcattta ggaactgcag tttcagtaat ggocaagatt ccactgttgg 1140 

agtgcctaac cagacatagt tacagagaat gtttgggaag actggattct ttacotgaac 1200 

atgaagactc agaaaaagct gagacgaaaa gatccactga actggtgctc tctcctgata 1260 

tgcctagaac aactaacgaa totttgttaa octcatttcc caagtcagtg gaaoatgtgt 1320 

ccccagatac cgcagatgct gaaagtggca aagaaattag ggaatcttgt caaagtactg 1380 

ttcatcagca agatgaaact acgattgaca ctaaagatgg tgatctgccc ttttttaatg 1440 

tctctttgtt agactggata aatgttcaag atagacctaa tgatgtggaa tctttggtca 1500 
ggaagtgctt tgattctatg agcaggcttg atccaaggat tattcgacca tttatagcag 1560 
aatgccgtoa aactattgco aaacttgata atcagaatat gaaagccatt aaaggacttg 1620 
aagatcggct ctacgccctg gaccagatga ttgctagctg tggccgactg gtgaatgaac 1680 
agaaagagct tgctcaggga tttttagcta atcagaagag agctgaaaac ttaaaggatg 1740 
catctgtatt acctgattta tgcctgagtc acgcaaatca gttgatgatt atgttgcaaa 1800 
atcatagaaa actgttagat attaagcaga agtgtaccac tgccaaacaa gaactagcaa 1860 
ataacctaca tgtcagactg aagtggtgtt gctttgtaat gcttcatgct gatcaagatg 1920 
gagagaagtt acaagctttg ctccgcctcg taatagagct gttagaaaga gtcaaaattg 1980 
ttgaagctct tagtacagtt cctcagatgt actgcttagc tgttgttgag gttgtaagaa 2040 
gaaaaatgtt cataaaacac tacagggagt gggctggtgc tttagtcaaa gatggaaaga 2100 
gattatatga agcagaaaaa tcaaaaaggg aatcctttgg gaaattattt aggaagtctt 2160 
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ttttaagaaa tcgtctgttt aggggactgg actcctggcc cccttocttt tgtactoaaa 2220 - 
agcctcgaaa gtttgactgt gaacttccag atatttcatt aaaagattta cagtttctgc 2280 
aatoattttg tccttcggaa gttcagccat tcctcagggt tcccttactt tgtgactttg 2340 
aacctctaca ccagcatgta cttgctotac ataatttggt aaaagcagca caaagtttgg 2400 
atgaaatgtc acagaccatt acagatctac tgagtgaaca aaaggoatct gtgagccaga 2460 
catccccaca gtctgcttct tcaccaagga tggaaagtac agcaggaatt acaactacta 2520 
cctcacogag aactcctcca ccactgactg ttcaggatcc cttatgtcct gcagtttgtc 2580 
ccttagaaga attatctcca gatagtattg atgcacatac gtttgatttt gaaactattc 2640 
cccatccaaa catagaacag actattcacc aagtttcttt agacttggat tcattagoag 2700 
aaagtcctga atcagatttt atgtctgctg tgaatgagtt tgtaatagaa gaaaatttgt 2760 
cgtctcctaa tcctataagt gatccacaaa gcccagaaat gatggtggaa tcactttatt 2820 
catcagttat caatgcgata gacagtagac gaatgcagga tacaaatgta tgtggtaagg 2880 
aggattttgg agatcatact tctotgaatg tocagttgga aagatgtaga gttgttgccc 2940 
aagactctca cttcagtata caaaocatta aggaagacct ttgccacttt agaacatttg 3000 
tacaaaaaga acagtgtgac ttctcaaatt cattaaaatg tacagcagta gaaataagaa 3060 
acattattga aaaagtaaaa tgttctctgg aaataacact aaaagaaaaa catcaaaaag 3120 
aactactgtc tttaaaaaat gaatatgaag gtaaaottga cggactaata aaggaaactg 3180 
aagagaatga aaacaaaatt aaaaaattga agggagagtt agtatgcctt gaggaggttt 3240 
tacaaaataa agataatgaa tttgctttgg ttaaaoatga aaaagaagct gtaatctgcc 3300 
tgcagaatga aaaggatcag aagttgttag agatggaaaa tataatgcac totcaaaatt 3360 
gtgaaattaa agaactgaag cagtcacgag aaatagtgtt agaagactta aaaaagctcc 3420 
atgttgaaaa tgatgagaag ttacagttat tgagggcaga acttcagtcc ttggagcaaa 3480 
gtcatctaaa ggaattagag gacacaottc aggttaggca catacaagag tttgagaagg 3540 
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ttatgacaga ccacagagtt tctttggagg aattaaaaaa ggaaaatcaa oaaataatta 3600 

atcaaataca agaatctcat gctgaaatta tccaggaaaa agaaaaacag ttacaggaat 3660 

taaaactcaa ggtttctgat ttgtcagaca cgagatgcaa gttagaggtt gaacttgcgt 3720 

tgaaggaagc agaaactgat gaaataaaaa ttttgctgga agaaagcaga gcccagcaga 3780 

aggagacctt gaaatctctt ottgaacaag agacagaaaa tttgagaaca gaaattagta 3840 

aactcaacca aaagattcag gataataatg aaaattatca ggtgggctta gcagagctaa 3900 

gaactttaat gacaattgaa aaagatoagc gtatttccga gttaattagt agacatgaag 3960 

aagaatctaa tatacttaaa gctgaattaa acaaagtaac atctttgcat aaccaagcat 4020 

ttgaaataga aaaaaaccta aaagaacaaa taattgaact gcagagtaaa ttggattcag 4080 

aattgagtgo tcttgaaaga oaaaaagatg aaaaaattac ccaacaagaa gagaaatacg 4140 

aagctattat ccagaacctt gagaaagaca gacaaaaatt ggtcagcagc caggagcaag 4200 

acagagaaca gttaattcag aagcttaatt gtgaaaaaga tgaagctatt cagactgccc 4260 

taaaagaatt taaattggag agagaagttg ttgagaaaga gttattagaa aaagttaaac 4320 

atcttgagaa tcaaatagca aaaagtcctg ccattgactc taccagagga gattcttcaa 4380 

gcttagttgc tgaacttcaa gaaaagcttc aggaagaaaa agctaagttt ctagaacaao 4440 

ttgaagagca agaaaaaaga aagaatgaag aaatgcaaaa tgttcgaaca tctttgattg 4500 

cggaacaaca gaccaatttt aacactgttt taacaagaga gaaaatgaga aaagaaaaca 4560 

taataaatga tcttagtgat aagttgaaaa gtacaatgca gcaacaagaa cgggataaag 4620 

atttgataga gtcactttct gaagatcgag ctcgtttgct tgaggaaaag aaaaagcttg 4680 

aagaagaagt cagtaagttg cgcagtagca gttttgttco ttcaccatat gtagctacag 4740 

ccccagaact ttatggagct tgtgcacctg aactcccagg tgaatcagat agatccgctg 4800 

tggaaacagc agatgaagga agagtggatt cagcaatgga gacaagcatg atgtctgtac 4860 

aagaaaatat tcatatgttg tctgaagaaa aacagcggat aatgctgtta gaacgaacat 4920 

tgcaattgaa agaagaagaa aataaaoggt taaatcaaag actgatgtct cagagcatgt 4980 
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cttoagtatc ttcaaggcat tctgaaaaga tagctattag agattttcag gtgggagatt 5040 

tggtactcat catcctagac gaacgccatg acaattatgt gttatttact gttagtccta 5100 

ctttatattt tctacattca gagtctctac ctgccctgga tctoaaacca ggtgagggtg 5160 

cttcaggtgc atctagaaga ccctgggtac ttggaaaagt aatggaaaaa gaatactgtc 5220 

aagocaaaaa ggcacaaaac agatttaaag ttcctttggg gaoaaagttt tacagagtga 5280 

aagccgtatc atggaataag aaagtataao ttatggacaa aattaataca ttctatgaca 5340 

tttttttctg atttgtcctg cagtgctcat tcatcactcc aaaaacagca ggccatcttt 5400 

ttatgcaaaa gtoagcgtga oaatatactt cactggtgta catcgtttac tttttaactg 5460 

gcttcatttt aggaataata aattcatcag aatccttggc tgaattaaaa tggtttttgt 5520 

tttttggttt ttttttttac ccagacaact ctagaaatgc ggaccaaact acttcatttt 5580 

ctcaaagggc ataccttgtg cattgtggct tatgatgagc catattaatt gcctgttaaa 5640 

tatacactag cttgaactta gatgttaaat gttattatta ccagcatttg tccttttgtg 5700 

aaatcagtat cagaatactt gcactcttta acacattctt tataaaatgt ataaattatt 5760 

cagaactatt taaaataaag aggagtgtta ttgcatgctg ataatcattt tgagtttgcc 5820 

tcagtagata ctaaagcaaa ttgtttcagt ttttttaaat gccctttgat gtttcaaaaa 5880 

aaaaaaggaa ctgtaatttg attgactgat tttaagatca gccataagta atcagcaatc 5940 

ttcaaaagoa otttcagtgg attggtcatc tgggttctaa agggaagagt ctgtgctact 6000 

aaocatttca aatgcagact caaaccttcc caacatcttt atgactctag aataatcata 6060 

ttgatgaaat cgtaattcat ggttgagttt cagaacaaaa gatattcatt gcacattaac 6120 

catttagagg tcatttaaat aacaaaatat tgtattgtaa aagaaotgta caattttaaa 6180 

acaataaaga tttgaacctg taaatgtgtg tgccttttaa agaaggatac atttttaata 6240 

tatttgagtg attgctggga agtgtgaaaa tattgttatg tatcatatca aagagaaaca 6300 

tgtttattac aaaaatgttc tttaactata tactatgtaa cagggtaaac agtgttatgt 6360 
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agaatagaat tgtgtaaact agatctttag agaagttgcc attgagcaaa gttatttaaa 6420 

tgagttagtt gagttggatg agaattgttt gaggtttgtt gctagagaac aataataaaa 6480 

taattctttt tcagaaaata tttaatttct tcataaaaat aagttaaata tttttttaaa 6540 

tatgtatatc taatagtaca aaatggaata aacatcatag tgtatagaaa aotgaatttg 6600 
acaagttaat gaataaatga acaaatgatt tcaaaa 



<210> 4 

<211> 6518 

<212> DNA 

<213> Unknown 

<220> 

<223> mouse Rblccl gene 



60 



<400> 4 u ^ . 

ccgagtcgac aataacaaac cccacggcgg ccgcgaccca gcoctgccaa gctctcagtg 

cctcggccgg cggactcggg tccccgcgcg gagccgaggg gccggagcag cggctgcgcc 120 

cgactcccat ccttccgggc ctcgccgggt actcggcggc tgggcgccga cggttgtgtc 180 

ggttggcggc gccgcagggg cggttgatag ccgccgccga ggccagggcg goggcagaag 240 

atggtgcgga gggccgccgg ctgtgttgct gccgcgggog gaggaggcgc tgccggttct 300 

ctgagtttca ccagtaatgc cactcagttg ccaatatcaa gcaagcgcat ataagacaat 360 

tgtaatcttt taagaaaagt agtacttctc ttcacagtat ctggcggatc aacactggag 420 

ggtgaggtgt cagcttccag aaagatcatc atgaagttat atgtgtttct ggttaacacc 480 

ggaaccacgc tgacatttga cactgagcta actgtgcaaa ctgtggctga tcttaagcat 540 

gccattcaaa gcaaatacaa gattgctatt cagcaccagg ttctggtggt caatggagga 

gaatgcatgg ctgcagatcg aagagtgtgt acttacagcg ctgggacgga cacaaatcca 

atttttcttt ttaataaaga aatgatctta tgtgaccgtg cacctgctat tcotaaagct 

accttttcaa cagaaaatga catggaaata aaagttgaag agtctcttat gatgcctgca 

gttttccaca ctgttgcttc aaggacaoag cttgcagtgg aaatgtatga cgttgccaag 840 



600 
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aagctctgct ctttctgtga agggcttgtc catgatgaac atcttcagca ccaaggctgg 900 

gctgcaatoa tggocaatct ggaggactgt tcaaattcat accaaaaact tcttttcaag 960 

tttgaaagta tttattctga ttatottcaa tccatagaag aoatcaagtt aaaacttact 1020 

catttaggaa ctgctgtttc agtaatggcc aagattccac tattggagtg cctaaccaga 1080 

catagttaoa gggaatgttt gggaagaccg gattctttga atgaacatga aggctcagag 1140 

aaagctgaga tgaaaagatc tactgaactg gtgctctctc ctgatatgcc tagaacaacg 1200 

aaoacatcct tggtaacctc atttcacaag tcaatggagc atgtagctco agatcccacc 1260 

ggtactgaac gtggcaaaga acttagggaa tcttgtcaaa gtactgtoca gcaagaagaa 1320 

gcttcagtgg atgctaaaga cagtgatctg cottttttta atgtttcttt gttagactgg 1380 

ataaatgttc aagatagacc caatgatgtg gaatctctgg toaggaagtg ctttgattct 1440 

atgagcaggc ttgacccaaa gattattcaa ccatttatgt tagaatgcca tcaaactatt 1500 

gcoaaacttg ataatcagaa tatgaaagcc attaaagggc ttgaagatcg gctgtatgcc 1560 

ttggaccaga tgattgctag ctgtagccgg ctggtaaatg aacagaaaga gcttgctoag 1620 
ggatttttag ctaatcagat gagagctgaa aacttgaagg atgcatctgt gttacctgat 1680 
ctgtgtctga gtcatgcaaa tcaactaatg attatgttgc aaaaccacag aaaactgttg 1740 
gatattaaac agaagtgcac cactgccaaa caagagctag caaacaatct ccacgtcaga 1800 
ctgaagtggt gttgttttgt gatgcttoat gctgatcaag atggagaaaa actgcaggca 1860 
ctgctccgcc ttgtaataga gctgttagaa agagtoagaa ttgttgaggc tcttagtaca 1920 
gttcctcaga tgtattgcct agctgttgtt gaggttgtaa gaagaaaaat gttcattaaa 1980 
cactacagag agtgggctgg tgctttagtc aaagacggaa aacaactata tgaagctgaa 2040 
aagtcaaaaa gggaatcctt tgggaaatta tttaggaagt cctttttaag aaatcgtotg 2100 
tttaaaggac tggactcctg gccttcotca ttttgtactc agaagcctcg aaaatttgac 2160 
tgtgaacttc cagatatatc attaaaagat ttacagtttc ttcaatcatt ttgtccttca 2220 



WO 03/102028 




PCT/JP03/00882 



26 / 61 

gaagtgcagc cattcctcag ggtcccctta ctttgtgact ttgaacctct acaccagcat 2280 

gtacttgccc tacataattt ggtaaaagca gcacaaagtt tggatgaaat gtcacagact 2340 

attacagatc tcctaaatga acaaaaggta tcoacaagtc aggcatcccc acagtcagct 2400 

gcttctccaa gaatagaaag tacaacaggc attacaacca ctacctcacc aaaaactcct 2460 

cctccactaa ctgttcagga caccttatgt ccggcagtgt gtcccttaga agaattatot 2520 

ccagatagta tcgatgctca tacatttgat ttcgaaacca tctcccatcc aaacaoagaa 2580 

caacctgttc accaagcttc tatagacttg gattcattag cagaaagccc tgagtctgac 2640 

tttatgtctg ctgtgaatga gtttgtgata gaagaaaatt tatcgtctcc aaaccctata 2700 

agtgatccac aaagtccaga aatgatggtg gagtcacttt actcttcagt catcaatgca 2760 

atagatagta ggcgtatgca agaoaoaagt acacgtggaa acgagggctt tggggatcgg 2820 
gctgctctac atgtccagct ggagaaatgc agagctgctg cacaagactc tcacaccagt 2880 
atacaaacca tcaaggacga tctgtgccat ttcagaacat ttgtacaaaa agaacagtgt 2940 
gacttagcaa attatttaaa atgtacagct gtagaaataa gaaatattat tgaaaaagta 3000 
aaatgttctc tagaaataac actaaaggaa aagcatcagc aagaactcca atotttaaaa 3060 
attgagtatg aatgtaaact tgatgctcta gtaaaagaca gtgaagaaaa tgtaaataaa 3120 
attttaaaat tgaaagaaaa tttagtatcc cttgaagagg ctttacaaaa taaagacaat 3180 
gaattcactt cgattaaaca tgaaaaggat gotattgtct gtgtgcagca agaaaaggat 3240 
cagaagttgt tagagatgga aaagataatg catactcaac attgtgaaat taaagaactg 3300 
aagoagtcao gagagatggc attagaagac ctgaaaaagc tgcatgatga aaaaatcgag 3360 
tcattgagag otgaatttca gtgcttagaa gaaaatcacc tgaaggaatt agaggacaca 3420 
ctgcacatca ggcacacaca ggagtttgag aaagttatga cagaccacaa tatgtctttg 3480 
gagaaattaa aaaaagaaaa tcagcaaaga attgaccaga tgctagaatc tcatgcctca 3540 
actattcagg aaaaagagca acagctgoag gagttgaaac tcaaagtttc tgacttgtca 3600 
gacatgagat gtaagttaga ggttgaactt gcactaaagg aagoagaaac agatgagata 3660 
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aagatcttgt tggaagagag cagaacacag cagaaggaaa tgctgaagtc tttacttgaa 3720 

caagagaccg aaaacttaag aacagaaata agtaaactaa accaaaaaat tcatgataat 3780 

aatgagagtt accaggtggg tttgtcagag ttaagagctt taatgacaat tgaaaaagat 3840 

cagtgcattt cagagttaat oagtagacat gaagaagaat ctaatatact taaggctgaa 3900 

ttagacaatg ttacatcttt gcatcgccaa gcatatgaaa tagaaaaaaa actgaaagaa 3960 

caaatagttg aattgcagac tagattgaac tcagaattga gtgctcttga aaaacagaaa 4020 

gatgaaaaaa ttacccaaca agaagagaag tatgaagcac ttatcoagaa ccttgagaaa 4080 

gaoaaggaga gactggtcaa gaaccacgag caagacaaag aacacttaat tcaggagctt 4140 

aattttgaaa aaaacaaagc tgttcaaact goactagatg aatttaaggt ggagagagaa 4200 

cttgttgaga aagagttatt agaaaaagtt aaacatcttg agaatcaaat agccaaaact 4260 
cctgcctttg agtcagccag agaagattct tcaagcttag ttgcggaact tcaagagaaa 4320 
cttcaagaag aaaaagctaa gtttctggaa caacttgaag aacaagagaa aagaaagaat 4380 
gaggaaatgc aaaatgtcag aacctctttg attgctgagc agcagaccaa ctttaacaca 4440 
gtcttaacaa gagagaaaat gaggaaagaa aaoataataa atgatcttag tgataagcta 4500 
aaaagtacaa tgcagcagca agagcgggat aaagatttga tagagtcgct ctctgaggac 4560 
cgagctcgtt tgcttgaaga gaagaagcag cttgaagagg aagtgagtaa actccgcact 4620 
agcagttttc tttcctcagc acctgtggct goagcoocag agctctatgg tgcgtgtgca 4680 
cctgagotcc caggggagcc agagagatca gtcatggaga cggcagatga aggaagactg 4740 
gattccgcaa tggagacaag catgatgtct gtccaagaaa acatgttatc tgaagagaag 4800 
cagaggatca tgctcctaga acggacattg cagttgaaag aagaagaaaa caagcggtta 4860 
aatcaaagac tgatgtctoa gagtttgtcc toagtctctt caaggcattc tgaaaaaata 4920 
gccattagag attttcaggt gggagatttg gttctcatca tcctagatga gcggcacgac 4980 
aattatgtat tgtttactgt tagtcctact ttatattttc tgcaotcaga gtctcttcct 5040 



WO 03/102028 




PCT/JP03/00882 



28 / 61 

gccctggatc tcaaaccagg tgagggagct tcaggtgcat ctagaagacc ctgggtcctt 5100 

gggaaagtaa tggaaaagga atactgtcaa gccaaaaagg caoaaaacag atttaaagtt 5160 

octttgggga caaagtttta cagagtgaaa gctgtgtcat ggaataagaa agtatagcca 5220 

cagaagaaat ctctacatct cataccattt ttgatttgtc ctccagtgct gataaactac 5280 

tctaaaaaca gctggccatt gttgggtttt tttttgttgt ttgtttgttt gtttgttttt 5340 

acaaaagtca acataacaat atacttcatt ggtggactgc acttaccttt taagtggcta 5400 

oatcttagga acaataaatt tattaaaatt cttggctgaa tcaaaatggt tttgttttgt 5460 

ttccacocaa ataactagaa attcggacca aaatagatgt tttccaaggg cagagcctgc 5520 

actgtggctt gtgactagco tcattagttg cctgttaata aacattagct gaatagttac 5580 

cagtgttgtt acoagcattt gtcctcttgt gaattcaaga gtcctcgcac tctttaacat 5640 

gttctttata aaatgtataa acccttccaa actatttaaa gaggagtgtt attgcatgca 5700 

gataatcata attttgagtt tgcctcagaa gactactaaa gcaaatttgt tcattttttt 5760 

ttaaaaaaat gccctttaat gtttcaaaaa aaaataacag tgtaatttga ctgactttaa 5820 

gatcagccat aaataatgag cagtcttcaa aagcactttt cacacagatc atctgggcto 5880 

cagggaggaa gagtctgtgo cactgatgtt ttcaagtgca ggactcactc aaacctctca 5940 

gcatcttagg actgtttcaa gtaatcatat tgatgaactc gtaattcatg gttgaccttc 6000 

agaagaagat attcattgta tattaacatt tagaggtcat ttaaataaca aaagtctgta 6060 

ttgtaaagga cctgtacaat tttaagacaa taaagaattg aaagtgtaaa tgtgtgtgcc 6120 

ttttaaaggt tacattttaa atatattgcg tgatttctgg gaaaggtgaa aaaaatgttc 6180 

tgtatcaaag agaaaoctgt ttattaaaaa atgttgtttg tatcctatgt aacagggtga 6240 

agtggtgttc tgtggaacag aaocatgtaa aotcaaggtt taaaagctgg cactgaacaa 6300 

agatattgaa gtagctaggc tagttgattg gaaagagttt cttcagggtt gttgttagca 6360 

gtaataaatg attctttttc agaaatattt aatttctcca taaaaataag ttggatattt 6420 

ttataaatat gtaatctaat agaatgaaaa tggaataaac atagtgtata gaatacctaa 6480 
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ttcaaaaaca tattaatgaa taaacgaaca aatgatta 6518 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CCl-bl 

<400> 5 2Q 
gacgtaactg tatcagaggg 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-S2 

<400> 6 Q 
tcagagggtg aggtataagc 



<210> 7 

<211> 28 

<212> DNA 

<213> Artificial 

<220> , , . _ M „ 

<223> artificially synthesized primer sequence called CC1-54 

<400> 7 ?fi 
atcatcatga agttatatgt atttctgg " 



<210> 8 

<211> 21 

<212> DNA 

<213> Artificial 



<223> artificially synthesized primer sequence called CC1-ASP2 
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<400> 8 

ttggocatta ctgaaactgc a 



<210> 9 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-S4 

<400> 9 

tgtggaatct ttggtcagga 



21 



20 



<210> 10 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-ASP1 

<400> 10 

taatccttgg atcaagcctg c 



<210> 11 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-S5 

<400> 11 21 
tgtaccactg ccaaacaaga a 



<210> 12 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 
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<223> artificially synthesized primer sequence called CC1-S6 
<400> 12 

cttcggaagt tcagccattc 



<210> 13 

<211> 20 

<212> DNA 

<213> Artificial 



<223> artificially synthesized primer sequence called CC1-S6R 
<400> 13 

tccatccttg gtgaagaagc 



<210> 14 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-S7 

<400> 14 

tccccatcca aacatagaac a 



<210> 15 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-S8 

<400> 15 

aaggaagacc tttgccactt t 



<210> 16 

<211> 22 

<212> DNA 

<213> Artificial 
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<220> 

<223> artificially synthesized primer sequence called CC1-S9 
<400> 16 

gaactgaagc agtcacgaga aa 



<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-S10 

<400> 17 

ttgtcagaca cgagatgcaa 



<210> 18 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-S11 

<400> 18 

aaattatcag gtgggcttag ca 



<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-S 

<400> 19 

ccaggagcaa gacagagaac 



<210> 20 

<211> 20 

<212> DNA 

<213> Artificial 
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<220> 

<223> artificially synthesized primer sequence called GC1-AS 
<400> 20 

cgagctcgat cttcagaaag 



<210> 21 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-AS5 

<400> 21 

tgcttgtctc cattgctgaa 



<210> 22 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificial ly synthesized primer sequence cal led CC1-AS4 

<400> 22 

ccaaatctcc cacctgaaaa 



<210> 23 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called HCC22INTS 

<400> 23 

ctagacgaac gccatgacaa 



20 



20 



20 



20 



<210> 24 
<211> 23 
<212> DNA 
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<213> Artificial 
<220> 

<223> artificially synthesized primer sequence called HCC22INTAS 
<400> 24 

tggcttgaca gtattctttt tec 



<210> 25 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-AS2 

<400> 25 

tgagcactgc aggacaaatc a 



<210> 26 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called CC1-AS1 

<400> 26 

tgatgaatga geactgeagg a 



23 



21 



21 



<210> 27 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called RB1CC-RS1 

<400> 27 

cctccctgcc tcctagagtt 20 



<210> 28 
<211> 20 



WO 03/102028 ^fc PCT/JP03/00882 



35 / 61 



<212> DNA 
<213> Artificial 

<220> 

<223> art i f i c i a 1 1 y sy nthes i zed pr i mer sequence ca 1 1 ed RB1 CC-R4 
<400> 28 

tagtcctcgg cagcggttac 



<210> 29 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called RB1CC-R3 

<400> 29 

aaactcagaa aaccggcaac 



<210> 30 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called RB1CC-R2 

<400> 30 

tgccacagtt tgcactgtaa g 



<210> 31 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called RB1CC-R1 

<400> 31 

tttccaatgc aagctgtgtc 



20 



20 



21 



20 



<210> 32 
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<211> 21 
<212> DNA 
<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called RB1CC-RS2 
<400> 32 

gagtgaaagc cgtatcatgg a 



<210> 33 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called RB1CG-RS3 

<400> 33 

aatgcggacc aaactacttc a 



<210> 34 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificial ly synthesized primer sequence called on RB1C0-RS4 

<400> 34 

tcagtggatt ggtcatctgg zo 



<210> 35 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificial ly synthesized primer sequence called RB1CC-RS5 



<400> 35 

tgattgctgg gaagtgtgaa 



20 
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<210> 36 
<211> 23 
<212> DNA 
<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called RB1CC-RS6 
<400> 36 

gagaattgtt tgaggtttgt tgc 23 



<210> 37 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called RB1CC-R5 

<400> 37 

ttgctcaatg gcaacttctc 20 



<210> 38 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK3-1-S 

<400> 38 

gggtgaggta taagctcaca gaa 23 



<210> 39 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK3-2-S 



<400> 39 

tcttatgtga tcgtccacct g 



21 
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<210> 40 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK3-2-AS 

<400> 40 

caaaggattc cctttttgat ttt 



<210> 41 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK6-2-S 

<400> 41 

gctaatcaga agagagctga aaactt ZD 



<210> 42 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK1-1-S 



<400> 42 

gatggtgatc tgcccttttt 



<210> 43 

<211> 20 

<212> DNA 

<213> Artificial 



20 



<220> 

<223> artificially synthesized primer sequence called MIUK1-2-S 



<400> 43 

taagcatgcc attcaaagca 



20 
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<210> 44 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK15-1-S 

<400> 44 

tttctttata cagggaagtc ttt ZJ 



<210> 45 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> art i f i c i a 1 1 y synthes i zed pr i mer sequence ca 1 1 ed MMK1 5-2-AS 

<400> 45 

ttttcagaat gccttgaaga t 



<210> 46 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK31-2-S 

<400> 46 

aggataccat catcctagac gaa 



21 



23 



<210> 47 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK31-2-AS 



<400> 47 



WO 03/102028 



40 / 61 

cttaccaccc tcacctggtt 



<210> 48 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK40-S 

<400> 48 

ttttgtattt taagtttagg aactgc 



<210> 49 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK38-S 

<400> 49 

ataggataca aatccaattt tto 



<210> 50 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called IKIMK31-S 

<400> 50 

aaaatatagg atacaaatcc aatgaca 



<210> 51 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK36-S 
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<400> 51 

aaaggatgca tctgtattac ctga 



<210> 52 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MMK340-S1 

<400> 52 

gccaacctgg aggactgtt 



<210> 53 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-S1 

<400> 53 

ggttctctga gtttcaccag taa 



<210> 54 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-S2 

<400> 54 

atcaacactg gagggtgagg 



<210> 55 

<211> 28 

<212> DNA 

<213> Artificial 



<223> artificially synthesized primer sequence called EcoCC1S3 
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<400> 55 

atcatcatga agttatatgt gtttctgg 



<210> 56 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized prraier sequnece called MCC-S7 

<400> 56 

gatgcctgca gttttccaca 



<210> 57 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-S8 

<400> 57 

acgtggcaaa gaacttaggg 



28 



20 



20 



<210> 58 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-AS4 

<400> 58 

gcttcttctt gctggacagt 



<210> 59 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 
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<223> artificially synthesized primer sequence called KICC-S1 1 
<400> 59 

ccttggacca gatgattgct 



<210> 60 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer seuqnece called MCC-S9 

<400> 60 

gggtcccctt actttgtgac t 



<210> 61 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called IKICC-AS8 

<400> 61 

catccaaact ttgtgctgct 



<210> 62 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-S12 

<400> 62 

tgctgcacaa gactctcaca 



<210> 63 

<211> 21 

<212> DNA 

<213> Artificial 
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<220> 

<223> artificialy synthesized primer sequence called MCC-AS6 
<400> 63 

ggcacagatc gtccttgatg g 



<210> 64 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-S13 

<400> 64 

tgaacttgca ctaaaggaag ca 



<210> 65 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-AS7 

<400> 65 

cagcatttcc ttctgctgtg 



<210> 66 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> artificial I y synthesized primer sequence cal led MCC-S14 

<400> 66 

tgagtgctct tgaaaaacag aaag 



<210> 67 

<211> 21 

<212> DNA 

<213> Artificial 
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<220> 

<223> artificially synthesized primer sequence called MCC-S15 
<400> 67 

ttgcggaact tcaagagaaa c 



<210> 68 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MIRB1CC-5 

<400> 68 

ctggaacaac ttgaagaaca agag 



<210> 69 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MIRB1CC-3 

<400> 69 

acgagctcgg tcctcagaga 



<210> 70 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called IHICC-S3 

<400> 70 

tcaggtggga gatttggtto 



21 



24 



20 



20 



<210> 71 
<211> 20 
<212> DNA 
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<213> Artificial 



<223> artificially synthesized primer sequence called MCC-AS3 
<400> 71 

tgccgctcat ctaggatgat 



<210> 72 

<211> 20 

<212> DNA 

<213> Artificial 



<223> artificially synthesized primer sequence called MCC-AS2 
<400> 72 

cagcactgga ggacaaatca 



<210> 73 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-AS1 

<400> 73 

agtcacaagc cacagtgcag 



<210> 74 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-ASR1 

<400> 74 

tgctttgaat ggcatgctta 



<210> 75 
<211> 20 
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<212> DNA 
<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-ASR2 
<400> 75 

cctcaccctc cagtgttgat 



<210> 76 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer seuqnece called MCC-ASR3 

<400> 76 

cctccgcacc atcttctg 



<210> 77 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called INTR0N1ASR 

<400> 77 

cagggtcccc gtaggact 



<210> 78 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-SR1 

<400> 78 

tcaggtggga gatttggttc 



20 



18 



18 



20 



<210> 79 
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<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized priemr sequence called MCC-SR2 



<400> 79 

ccagcatttg tcctcttgtg 



<210> 80 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificial ly synthesized primer sequence called MCC3=S3 

<400> 80 

ttttgagttt gcctcagaag a 



<210> 81 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC3-S4 

<400> 81 

tcggaattca tggttgacct 



<210> 82 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificial ly synthesized primer sequence cal led MCC3-ASZ 



20 



21 



20 



<400> 82 

tttcccagaa atcacgcaat 



20 



WO 03/102028 A A PCT/JP03/00882 



49 / 61 



<210> 83 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC3-AS13 

<400> 83 

tctttgttca gtgccagctt t 



<210> 84 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer seuqnece called KICC15S 

<400> 84 

accaggtggg tttgtcagag 



<210> 85 

<211> 20 

<212> DNA 

<213> Artificial 

<223> artificially synthesized primer sequence called MCC15AS 

<400> 85 

cttggcgatg caaagatgta 



<210> 86 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-3S 



21 



20 



20 



<400> 86 

acactggagg gtgaggtgtc 



20 
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<210> 87 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MCC-3AS 

<400> 87 

gtgtcaaatg tcagcgtggt 



<210> 88 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT1-S 

<400> 88 

gacggttgtg tcggttgg 



<210> 89 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT1-AS 

<400> 89 

ttggcaactg agtggcatta 



<210> 90 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT2-S0 



<400> 90 

tgccactcag ttgccaagta 
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<210> 91 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT2-S 

<400> 91 

cacagtatct ggcggtaagt ca 



<210> 92 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT3-AS 

<400> 92 

cccagcgctg taagtacaca 



<210> 93 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT4-S 

<400> 93 

taagcatgcc attcaaagca 



<210> 94 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT4-AS 



<400> 94 
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caggtgcacg gtcacataag 



<210> 95 

<211> 20 

<212> DNA 

<213> Artificial 



<223> artificially synthesized primer seuqnece called MINT5-S 
<400> 95 

gcagttttcc acactgttgc 



<210> 96 

<211> 20 

<212> DNA 

<213> Artificial 



<223> artificially synthesized primer sequence called MINT5-AS 
<400> 96 

ctccagattg gccatgattg 



<210> 97 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT6-S 

<400> 97 

gccaatctgg aggactgttc 



<210> 98 

<211> 20 

<212> DNA 

<213> Artificial 



<223> artificially synthesized primer seuqnece called MINT6-AS 
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<400> 98 

agaatccggt cttcccaaac 



<210> 99 

<211> 21 

<212> DNA 

<213> Artificial 



20 



<223> artificially synthesized primer sequence called M1NT7-S 
<400> 99 

cccaatgatg tggaatctct g 



21 



<210> 100 

<211> 20 

<212> DNA 

<213> Artificial 

<223> artificially synthesized primer sequence called MINT7-AS 

<400> 100 2Q 
agcaatcatc tggtccaagg 



<210> 101 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT8-S 

<400> 101 19 
aagatcggct gtatgcctt a 



<210> 102 

<211> 22 

<212> DNA 

<213> Artificial 



<223> artificially synthesized primer sequence called HINT8-AS 
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<400> 102 

caacagtttt ctgtggtttt gc 



<210> 103 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized priemr sequence called MINT9-S 

<400> 103 

ggatgcatct gtgttacctg a 



<210> 104 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called M1NT9-AS 

<400> 104 

gcctgcagtt tttctccatc 



<210> 105 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT10-S 

<400> 105 

gctccgcctt gtaatagagc 



<210> 106 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 
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<223> artificially synthesized primer sequence called MINT10-AS 
<400> 106 

ccaaaggatt ccctttttga 



<210> 107 

<211> 20 

<212> DNA 

<213> Artificial 



<223> artificially synthesized primer sequence called MINT11-S 
<400> 107 

gggctggtgc tttagtcaaa 



<210> 108 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT11-AS 

<400> 108 

aaaatgagga aggccaggag 



<210> 109 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT12-S 

<400> 109 

actcctggcc ttcctcattt 



<210> 110 

<211> 20 

<212> DNA 

<213> Artificial 
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<220> 

<223> artificially synthesized primer sequence called MINT12-AS 
<400> 110 

tgaggaatgg ctgcacttct 



<400> 113 

aaaagcagca caaagtttgg a 



<210> 114 

<211> 20 

<212> DNA 

<213> Artificial 



20 



<210> 111 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT13-S 

<400> 111 

gcctcgaaaa tttgactgtg a 21 



<210> 112 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT13-AS 

<400> 112 

tccaaacttt gtgctgcttt t 21 



<210> 113 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artficially synthesized primer sequence called MINT14-S 



21 
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<220> 

<223> artificially synthesized primer sequence called MINT14-AS 
<400> 114 

tggaggagga gtttttggtg 



<210> 115 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence cal led MINT15-S 

<400> 115 

ccacgagcaa gacaaagaac 



<210> 116 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT15— AS 

<400> 116 

tccgcaacta agcttgaaga a 



<210> 117 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT16-S 

<400> 117 

tgaggaaatg caaaatgtca 



<210> 118 
<211> 20 
<212> DNA 
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<213> Artificial 
<220> 

<223> artificially synthesized priemr sequence called MINT16-AS 
<400> 118 

gctcttgctg ctgcattgta 



<210> 119 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called M1NT17-S 

<400> 119 

aaagtacaat gcagcagcaa ga 



<210> 120 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT17-AS 

<400> 120 

tgctgaggaa agaaaactgc t 



<210> 121 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT18-S 

<400> 121 

agctctatgg tgcgtgtgc 



20 



22 



21 



19 



<210> 122 
<211> 21 
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<212> DNA 
<213> Artificial 

<220> 

<223> artificially synthesized primer sequence cal led MINT18-AS 
<400> 122 

gagcatgatc ctctgcttct c 



<210> 123 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT19-S 

<400> 123 

tctgaagaga agcagaggat ca 



<210> 124 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence calle MINT19-AS 

<400> 124 

cagtctttga tttaaccgct tg 



<210> 125 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized priemr sequence called MINT20-S 

<400> 125 

cattgcagtt gaaagaagaa gaaa 



<210> 126 
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<211> 21 
<212> DNA 
<213> Artificial 



<223> artificially synthesized primer sequence called MINT20-AS 
<400> 126 

tgccttgaag agactgagga c 



<210> 127 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT21-S 

<400> 127 

tctcttcaag gcattctgaa aa 



<210> 128 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT21-AS 

<400> 128 

atccagggca ggaagagact 



<210> 129 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer sequence called MINT22-S 

<400> 129 

agcggcacga caattatgta 
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<210> 130 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer seuqnece called MINT22-AS 

<400> 130 

ttttccatta ctttcccaag ga 



<210> 131 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer seuqnece called MINT23-S 

<400> 131 

ctgggtcctt gggaaagtaa 



<210> 132 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> artificially synthesized primer seuqnece called MINT23-AS 



<400> 132 

cagcactgga ggacaaatca 



20 
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